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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
NEBED 0N CF: SEP 11 191
]
Honorable Edward J. King -
Governor of the Commonwealth of %a
Massachusetts o
State House 3
Boston, Massachusetts Tnd
-4
-4
k

Dear Governmor King:

Inclosed is a copy of the Leaping Well Reservoir Dam (MA-00586) Phase
I Inspection Report, prepared under the National Program for F\
Inspection of Non-Federal Dams. The report is based upon a visual =
inspection, a review of past performance, and a preliminary ~1
hydrological analysis. 3

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Leaping Well Reservoir Dam would likely be exceeded e
by floods greater than one percent of the Probable Maximum Flood -
(PMF). Our screening criteria specifies that a dam classified as high "3
hazard with a spillway capacity insufficient to discharge fifty P
percent of the PMF be judged as having a seriously inadequate
spillway. As a result this dam is assessed as unsafe, non-emergency
until more detailed studies prove otherwise or corrective measures are

B

LA
T

completed.

3
The term "unsafe” applied to a dam because of an inadequate spillway -
does not indicate the same degree of emergency as it would if E:

applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the

e

dam, with significant damage and potential loss of 1life downstream. &

o

S We recommend that within twelve months from the date of this report A
- the owner of the dam engage the services of a qualified registered R
tCi . engineer to determine further the potential of overtopping the dam and .
[f3;31 the need for and the means to increase project discharge capacity. ;&

3 Based on this determination, appropriate remedial mitigating measures
should be designed and completed within 24 months of this date of
notification. In the interim a detailed emergency operation plan and
warning system should be promptly developed and round-the-clock
surveillance should be provided during periods of heavy precipitation
or high project discharge.
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NEDED
Honorable Edward J. King

o I approve the report and support the findings and recommendations

e described in Section 7, with qualifications as noted above. I request
: that you keep me informed of the actions taken to implement these
recommendations since this follow-up is an important part of the
program.

Copies of this report have been forwarded to the Department of Environ- X
y mental Quality Engineering and to the owner, South Hadley Water
RN Department. Copies will be available to the public in thirty days.
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I wish to thank you and the Department of Environmental Quality

£
sy Engineering for your cooperation in this program. 51
fi Sincerely, :€
& :
/ M »
i C. E. EDGAR, III "
-i?J} Colonel, Corps of Engineers .
- Division Engineer o
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No: MAQ00586

Name of Dam: Leaping Well Reservoir Dam

Town: South Hadley

County and State: Hampshire County, Massachusetts
Stream: Leaping VWell Brook

Date of Inspection: March 5, 1981

Leaping Well Reservoir Dam is an L-shaped, 480-foot long earthfill
embankment containing an inclined brick masonry membrane about 2-
feet below the surface of upstream slope. The main leg of the dam
runs east to west, parallel to Route 202, and is approximately
278 feet long. The northerly leg is 6 feet high at the east and
tapers to grade at the west end. Route 202 lies between the down-
stream discharge pipes and the main embankment. Including Route
202, the total height of the embankment is 29 feet. A second
leg of the dam, approximately 2 to 5 feet higher than the abut-
ting residential properties, turns at an angle of 90° away from
Route 202 and continues toward the south before blending into the
current landscape. The crest of the east embankment is 6 feet
above the reservoir level. Normal outflow from the reservoir
occurs through a 12-inch gated pressure conduit. The brick and
wood frame gatehouse was formerly used to house the discharge
controls but is presently used as an inlet structure only. A 12~
inch diameter inlet to a chamber in the gatehouse acts as the
high water outlet. Discharge from the chamber is through a 24-
- inch outlet pipe which flows under Route 202, Both outlet pipes
Rt discharge to Leaping Well Brook on the northwesterly side of
i Route 202, With the water surface at the top of the dam, the
. storage capacity of the reservoir is 140 Acre-Feet. Presently,
RS the reservoir is not being utilized for any specific purpose and

| is partially enclosed by a chain link fence to restrict unauthorized
: access to the impoundment.

. The following deficiencies were observed at the site: four non-
functioning gates within the gatehouse; deterioration of the brick
masonry foundation of the gatehouse; poor condition of the access
footbridge to the gatehouse; presence of root growth along the
dam; minor erosion of the .downstream face of the east embankment;
and the presence of a 12-inch pressure conduit through embankment.

?E Generally, the dam is in fair condition.
Based on size classification, small, and hazard potential, high, 3Ei
R in accordance with the Corps of Engineers Guidelines, the adopted 1g;
- test flood is the Probable Maximum Flood. :Hydraulic analyses T
indicate that the test flood would result in a peak inflow of '1
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580 cfs, a peak outflow of 470 cfs, and that the conventional
outlets can discharge 3% of the test flood outflow. The recom-
mended test flood would result in a maximum water surface eleva-
tion of 216.3, which represents an overtopping of the dam by 0.3
feet.

It is recommended that the Owner retain a qualified Registered Pro-
fessional Engineer to prepare plans for restoring the brick founda-
tion of the gatehouse, strengthening or replacing the footbridge,
providing upstream control on the 12-inch outlet, removing trees
and stumps, and designing slope protection for both upstream and
downstream faces of the north and east embankments. A qualified
Registered Professional Engineer should also be retained to per-
form a detailed hydrologic/hydraulic investigation to assess fur-
ther the potential of overtopping the dam and the need for the
means to increase project discharge capacity. 1In addition, the
Owner should repair the deficiencies listed above, as described

in Section 7.3. It is also recommended that the Owner establish

a plan for surveillance of the dam during and after periods of
heavy rainfall, a plan for notifying downstream residents in the
event of an emergency at the dam, and a program of annual techni-
cal inspections by a qualified Registered Professional Engineer.

The measures outlined above and in Section 7, with the exception of
an Emergency Action Plan, should be implemented by the Owner within
a period of one year after receipt of this Phase I Inspection Report.
Formulation of an Emergency Action Plan as outlined in Section 7,
should be commenced immediately upon receipt of this Report.

Cullinan Engineering Co., Inc.

Director of Engineering
Project Manager
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‘ This Phase I Inspection Report on Leaping Well Reservoir Dam J
has been tevisved by the undersigned Reviev Board members. Ia our
opinion, the reported findings, conclusions, gnd recommendations are N
consistent with the Recommended Guidelines afety Inspection of )
Dams, and vith good engineering judgment and practice, and 1s heredy ' L
sudaitted for approval. L
—_—
. ]
-V- . ' : T
/‘{. J-?«.m : S
CARNEY M. TERZIAN, MEMBER B
Design Branch S
Engineering Division C
o
E_’:'*
Engineering Division
(oSl AT
ARAMAST MAHTESIAN, CHAIRMAN
Geotechnical Engineering Branch ®
Engineering Division o
Y :;f;j".
E R
!“‘ L
APPROVAL RECOMMENDED: "'jf

'P | . %nn. TInAR ;':II%& A ' !——
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FREFACE

This report is greparec uncer guicdance containeé in Recomrended
Cuicdelines for Safety Irnspection of Dars, for a Phase I Investiga-
tion. Copies of these guidelines ray be okbtained from the Cffice
of Chief of Engineers, Vashington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams
which may pose hazards to huran life or property. The assessment
of the general condition of the dam is based upon availakle data
and visuval inspections. Detailed investigations, and analyses
involving topographic rapping, subsurface investigations, testing,
and detailed corputational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
icdentify ary need for such studies.

In reviewing this report, it should be realized that the reported
coréition of the cdam is based on observations of field conditions
at the time of inspection along with data availakle to the inspec-
tion team. 1In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
anéd safety of the dam, removes the normal load on the structure
and ray okscure certain conditions which might otherwise be detec-
table if inspected under the normal operating environment of the
structurc.,

It is irportant to note that the condition of a dam depends on
nurerous and constantly changing internal and external conditions,
ané is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through
contirued care and irnspection can there be any chance that unsafe
conditions be detected.

FPhase I inspections are not intended to provide detailed hydroclogic
and hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test Flood is based on the estimated "Probable
Maxirum Flood" for the region (greatest reasonably possible storm
run-off), or fractions thereof. Because of the ragnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a mea-
sure <f relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydroclogic ané hydraulic studies,
considering the size of the dam, its general conditions and the
cownstrear darage potential.

The Phase I Investigation does not include an assessment of the
neec¢ for fences, gates, no-trespassing signs, repairs to existing
ferices anéd railings and other items which may be needed to mini-
rize trespass and provide greater security for the facility and
safety to the public., An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
LEAPING WELL RESERVOIR
SECTION 1

PROJECT INFORMATION

General

(a) Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a national program of dam in-
spection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the
responsikility of supervising the inspection of dams
within the New England Region. Cullinan Engineering Co.,
Inc. has been retained by the New England Division to
inspect and report on selected dams in the State of
Massachusetts. Contract No. DACW-33-81-C-0025, dated
December 19, 1980, has been assigned by the Corps of
Engineers for this work.

(b) Purpose:

(1) Performr technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate, quickly, effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the National
Inveritory of Dams.

Description of Project

(a) Location. Leaping Well Reservoir Dam is located at
the headwaters of Leaping Well Brook on the southeasterly
side of Route 202 in the Town of South Hadley, Hampshire
County, Massachusetts (see Location Mar). The coordinates
of the dam are latitude 42 degrees 14,0 minutes north and
longitude 72 degrees 33.8 minutes west. Discharge from
Leaping Well Dam flows downstream approximately 3 miles
before reaching the Connecticut River.

(b) Description of Dam and Appurtenances. Leaping Well
Reservoir Cam consists of an earth embankment with a brick
masonry waterstop, a gatehouse, and a 1l2-inch diameter
gated pipe outlet and a 24-inch diameter ungated overflow
outlet.
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- Leaping Well Reservoir Dam is a 480 foot long, 29 foot high BROP
.. L-shaped earthfill erbankment containing an inclined brick Rt
. masonry membrane about 2 feet below the surface of the 2:1 S
i vpstrearm slope as indicated on the original design plans A
of 1891 (see Appendix B). Subseguent insepctiorn reports Q;j

. by the Massachusetts Departrent of Public Works verify the o
o existence of the water stop. The main leg of the dam runs o
east to west, parallel to Route 202, has an 8 foot wide Y
e grass covered crest at El1 216.0, and is approximately 278 NN
- feet long. At the east end the northerly leg is 6 feet a
high and tapers to grade at the west end. Route 202 lies SRS
bLetween the downstream discharge pipes and the main embank- 3{7
' ment. On the downstream side of the north embankment is a :.,-:.;?
o 1.5:1 slope down to the roadway (Route 202) at E1 210.0%t. Ry
Including sidewalks, shoulders and travelled way, the road- :Qﬁu
- way is 55-feet wide. Across the roadway from the dam a 2:1 L
= grass covered slope descends to Leaping Well Brook, the natu- R
ral channel where the dam outlets discharge. The highway Y
. erbankment irproves the stability of the north embankment. o
- R
A second leg (referred to as the east embankment) turns at o
an angle of 90° away from Route 202 and continues toward )
L the south before blending into the current landscape. This T
2 portion of the embankment curves around the east edge of ;r“
the reservoir, approximately 3 to 5 feet higher than abut- =T
iy ting residential properties. The crest of the east embank- L
. rent is 6 feet above the reservoir level. Both the upstream a
K face of the east embankment and the north emktankment are R
) grassed without slope protection and are free of all but DR
.’ small krush and grass-type vegetation (see Photo No. 1). ".”'“‘
CGradually diminishing to the south, away from Route 202, AR
the east embankment blends into residential land previously RS
N filled to the elevation of the dam. Further south along o)
e the east boundary, a slight soil berr redevelops, approxi- :J}h
mately 1 to 3 feet higher than the filled land to the east. NS

Along this stretch, the dam is heavily covered with small ‘®
! trees and roots, and consists of crudely mounded earth with RS
- no slope protection. “Eﬁ
. }(:.‘._:’
- The gatehouse structure is located in the reservoir about {ibﬂ
30 feet from the top of the upstrean slope (see Photos No's. 'ﬁf%
1, 2 and 3). Access to the gatehouse is by means of a ﬁi”
- wooden footbridge. The gatehouse has a wood frame super- =
) structure and a round brick foundation divided into 4 inlet e
chambers which were controlled by valves within the gatehouse. NOE
Valve control mechanisms have since been dismantled and are }};j
- no longer functional. It is reported that the valves on the <o
- 24-inch and 12-inch outlet lines within the gatehouse are in ‘a;‘
the open position. The remaining valves are assumed to be -]

in the closed pcsition. 2s there is no spillway structure T
for the dam, normal procedure is to regulate the reservoir R
level with the 12-inch discharge pipe. A large opening o
< approxirately 24 inches wide and of undetermined height (in o]

" excess of 3-feet) supplies the 12-inch outlet, which then
flows diagonally across Poute 202 in a westerly direction
to a manhole at the site of the forrer pumphouse, where it
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is contrclled by a gate valve within the structure (see Photo
No. 6). Generally, this valve is closed. However, as the
only control on this outlet is located on the downstream

side of the cdam, the 12-inch pipes act as a pressure con-
duit through the erkankment. From the manhole the outlet
flows in a northeasterly direction to its point of discharge
at Leaping Well Brook.

The 24-inch outlet pipe, which has an invert elevation of
188.0, functions as a high water overflow discharge line
and is supplied by a 12-inch diameter inlet pipe through
the brick foundation at invert El1 212,0. The 24-inch iron
outlet pipe passes under Route 202 from the gatehouse and
discharges at Leaping VWell Brook. In 1973 the discharge
end of the outlet pipe collaprsed. A repair was made by
excavating back along the pipe 18 to 20 feet to a section
of sound pipe. It was reported that at this point the
pipe appeared to be less than a 24~-inch diameter. The
repair was made by wedging a 12-inch well casing into

the pipe, packing the joint with a sealing compound, and
encasing the joint in a concrete collar (see Appendix B,
Pages B-16 and B-17). Leaping Well Brook, the discharge
channel for the reservoir outlets, is a very narrow, mean-
dering water course.

Since the mid 1950's the reservoir has not been used for
a water supply by the Town of South Hadley. Access to
the reservoir is restricted by a 6-foot high chain link
fence which encompasses a major portion of the impound-
ment area.

(c) Size Classification. The maximum height of the dam

is approxirately 29 feet and the estimated total storage
capacity at the top of the dam is 140 acre-feet. According
to guidelines established by the Corps of Engineers, the
dam is classified in the "small" category on both height
and storage capacity.

(d) Eazard Classification. There are two possible modes
of failure which could occur at Leaping Well Dam. The
first potential failure would include only that portion
of the dam embankment above Route 202. The resultant
failure outflow would severely damage Route 202 and cause
flow depths of approximately 2 feet to 4 feet at as many
as 7 homes and businesses that were not subject to any
flow (from the dam) prior to failure, thereby creating
the potential for severe econoric loss and the possible
loss of more than a few lives. The second possikle fail-
ure mode would encompass the breaching of the total embank-
rment, including Route 202, Failure outflow in this case
would endanger downstream dwellings and residents with 5
buildings that were not subject to any flooding prior to
failure being inundated by approximately 5 feet to 10 feet
of water, and with Route 116 being overtopped by approxi-
mately 5 feet, thereby causing severe economic loss and

a potential loss of more than a few lives. For the pur-
poses of this report, failure of the total embankment was
chosen for the calculation of the failure outflow and dam
failure flood limits. Under either mode of failure, the
dam would be classified in the "high" hazard category.

1-3
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(e) Ownership. The cdam is owned by the South Kadley Vater
Departrent, District No. 1, 24 Bridge Street, South Hadley,
Massachusetts 01075. The owner is represented by Mr. John

Waller, Superintendent of the South Hacdley VWater Department.

(f) Cperator. The dar is operated by personnel from the

- Town of South Hadley VWater Department.

(g) Purpose of the Dam. The dam was originally designed
and built as _art of the water supply system for the Town
of South Hadley, Massachusetts. The reservoir has not
been used as a water supply since the mid-1950's. Pres-
ently, the reservoir is not being utilized for any speci-
fic purpose and is partially enclosed by a chain link
fence to prevent unauthorized access to the facility.

(h) Design and Construction History. Leaping Well Dam
was designed by W.W. Stong, Civil Engineer, in 1891. A
copy of the design plan was obtained from the Town of
South Hadley Water Department. It is assumed that the
dam was constructed in the early 1890's. Field inspec-
tions indicate that the dam was constructed essentially
as shown on the original plan.

(i) Normral Operating Procedure. Under normal conditions,
the 12-inch outlet is used to regulate the water level of
the impounément. When the water level in the impoundment
rises to El1 211 (1 foot below the 12-inch overflow invert),
the valve for the 12-inch outlet is opened until the level
drops to El1 210 (2 feet below the 12-inch outflow invert).
In general, the 12-inch valve is closed. It is reported
that the gate is opened prior to periods of heavy runoff
to provide additional storage area. The 24-inch outlet
operates only during high flow periods.

- Pertinent Lata

A roadway elevation of 210%* for Route 202 as shown on the
USGS Springfield, North Quadrangle, Massachusetts was used
to develop the cdam sketches and related computations. All
cther elevaticns given in this report were estimated from
the assumed roacdway elevation. Elevations refer to National
Geodetic Vertical Datum (NGVD) forrerly veferred to as Mean
Sea Level.

(a) Drainage Area. The drainage area tributary to the dam
is 0.27 square miles. The reservoir is surrounded by roll-
ing terrain, with about 30 percent of the watershed area
being developed. Total upstream ponds and marshlands
account for about 1.7 percent of the drainage area.

() Discharge at the Dam Site. Norrally, water is drawn
off from the reservoir through the 12-inch gated outlet.
The 24-inch outlet functions only when the water level

in the reservoir is above normal. However, there is
usually a light flow through the overflow outlet due

to seepage through the brick inlet chamber walls. The
estimated total discharge from the outlet pipes with the
water level at the top of the dam is 15 cfs. Normally,
the reservoir level is maintained at FE1 210.
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The following is a list of pertinent values relative to discharge: f%jﬁ
1. Outlet Works (conduit) Size: 24" (controlled by 12" inlet to ]
wet well) SN
12" (gated) N

Openings and pipes in gate structure allow flow o
into wet well from which these pipes outlet. T
Invert Elevation: 188.0 (12" inlet to wet well at E1 212.0) '?
Discharge Capacity: Assumed outlet control (see calcs.) ﬁ?q
2. Maximum Known Flood at Dam Site: Unknown "f:
3. VUngated Outlet Capacity at Top of Dam: 7 cfs ‘ﬂﬁi
Elevation: 216 S
4. Ungated Outlet Capacity at Test Flood Elevation: 8 cfs h[*

Elevation: 216.3 : fi

5. Gated Outlet Capacity at Normal Pool Elevation: N/A
Elevation:

6. Gated Outlet Capacity at Test Flood Elevation: 8 cfst
{(outlet structure gates closed)
Elevation: 216.3

7. Total Outlet Capacity at Test Flood Elevation: 16 cfs ﬁ;j
Elevation: 216.3 s

b
8. Total Project Discharge at Top of Dam: 15 cfs fij

Elevation: 216

- <
”:; 9. Total Project Discharge at Test Flood Elevation: 470 cfs A
' Elevation: 216.3 iy

...........................
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(c) Elevation - Feet Above Mean Sea Level

l., Streambed at Toe of Dam: 187.5

oy

2., Bottom of Cutoff: Unknown

3. Maximum Tailwater: Unknown
- 4, Normal Pool: N/A

5. Full Flood Control Pool: N/A ]

]
.
P

N 6. Spillway Crest: N/A
7. Design Surcharge (Original Design): Unknown

8. Top of Dam: 216 2

9. Test Flood Surcharge: 216.3
10. Other: 12" Overflow at E1 212.0

(d) Reservoir - Length in Feet

1. Normal Pool: 1980 feet

2. Floud Control Pool: N/A

3. Spillway Crest Pool: N/A
4. Top of Dam: 2300 feet

5. Test Flood Pool: 2350 feet

(e) Storage - Acre-Feet

1. Normal Pool: 92 acre-feet
2. Flood Control Pool: N/A

3. Spillway Crest Pool: N/A
4. Top of Dam: 140 acre-feet

Test Flood Pool: 142 acre-feett

. ““ Lo S ', . oot .‘_’.“ N RO .‘Al.', RPN RS " . A . fet et R oo TS e T W . .._‘..
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(f) Reservoir Surface - Acres

1. Normal Pool: 8.5 Acres
~ 2. Flood Control Pool: N/A
3. Spillway Crest: N/a

4, Test Flood Pool: 8.5 Acres

E 5. Top of Dam: 8.5 Acres
- (g) Dam
o 1. Type: Earthfill

2. Length: 480 feet

3. Height: 29 feet
: 4, Top Width: 8 feet (upper embankment)

55 feet (roadway)
5. Side Slopes: 2:1 Upstream
1.,5:1 Downstream
2:1 Downstream (roadway)

l 6. Zoning: 1Inclined brick memktrane on upstream slope
7. Impervious Core: None
2 8. Cutoff: Sheeting (See Plan in Appendix B)
I; 9. Grout Curtain: None
10. Other: N/A
- (h) Diversion and Regulatory Tunnel N/A
- (i) Spillway None
i
4
| 1-7
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(3) Regulating Outlets

‘ 1. Invert: (a) 188.0
! (b) 212.0

2. Size: (a) 12" (gated)
(b) 12" high level inlet to wet well

-9
L
4
=@
A
4
1
3. Description: (a) Outlet from wet well; flow into wet -
well is through several cracks and i
- openings in foundation wall, ,.-.1
: (b) 12-inch inlet controls flow into 4
wet well and 24-inch outlet from ¥

wet well,
;: 4. Control Mechanism: (a) Gate valve in manhole on other L-iﬁi
side of Route 202. [
(b) None BRI

5. Other: N/A
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SECTIOKN 2
ENGINEERING DATA

ALY, ST
‘ 1
L 4

2.1 CGENERAL

A copy of the original cesign plan entitled "Reservoir Dar
for South Eadley Falls Vater Viorks", September 1891 by W.W.
Stong, Civil Engineer, was obtained from the Town of South
Hadley Water Departrent (see 2ppendix B). The reservoir

was designed as part of the South Hadley Vater Supply Syster.

2.2 CONSTRUCTION RECORDS

No construction records were located for this project. How-
ever, the above mentioned plan is in general conformity with
the visual inspection of the structure except that the crest
of the dam is 8 feet wide instead of the 12 foot width denoted
cn the plans. Also, the roadway and emktankment of Route 202
were widened by approxirately 9 feet and raised by approxi-
rately 7 feet as part of the 1927 reconstruction of the road.
Periodic inspection reports by the Massachusetts Department

of Puklic Works document the modifications to the outlet

works previously mentioned in Section 1.2 cf this report.

2.3 OPERATIONAL RECORDS

No formal operational records for Leaping Well Reservoir are
rmaintained by the South Hadley Water Department.

2.4 EVALUATION

(a) Availability. Documents described above are avail-
able from the Town of South Hadley Water Department, Dis-
trict No. 1, 24 Bridge Street, South Hadley, Massachusetts
01075, and the Division of Waterways, State of Massachu-
setts, The design plan is also reported to be on file

at the Hampshire County Comrissioners Office - File #45
{see also Volume 13, Pages 208 and 209).

(b) Adeguacy. The available data, in cormkination with

the visual evaluation described in the following section, .
- is adequate for the purpose of the Phase I Inspection. S
d .
E (c) Vvalidty. With the exception of the discrepancies S
S noted in Section 2.2, the general observed configuration Tl
b of the dam and appurtenances were in agreerent with the o

censtruction plans. ° _
E ]
b - o
3 -
. S
t -3
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SECTION 3
VISUAL INSPECTION

FINDINGS

(a) General. Leaping VWell Reservoir Dar is in fair
condition at the present time as revealec by the field
inspection of March 5, 198l1. 2 copy of the inspection
checklist is included in 2ppendix A. Leaping Well Reser~
voir Dam is an L-shaped earthfill dam having a crest
length of approximately 480 feet. A circular gatehouse
which consists of a brick foundation andé wooden housing
is situated approximately 30 feet south of the main
erbankment (see Photos No's., 1, 2 and 3). Flow through
the 12 and 24 inch outlets is no longer controlled at
the gatehouse as the valve operating mechanisms have
keen disrantled., The 12-inch pipe is used as the regu-
lating outlet and is controlled ky a gate valve in a
ranhole on the northwesterly side of Route 202 (see
Photo No. 6). The 24-inch outlet acts as an overflow
pipe and is uncontrolled.

(b} PDam. Leaping Well Reservoir Dar is an L-shaped
earthfill erbankment. The main leg of the dam (north
erbankrent) runs east to west, parallel to Route 202,
and is approxirately 278 feet long. The northerly leg
is 6 feet high at the east end and tapers to grade at
the west end. Route 202 lies between the downstream
¢ischarge pipes and the main erbankment. The highway
erbankment irproves the stability of the north dar
ermkankrent. A second leg of the dam (east erbankment)
turns at an ancle of 90° way from Route 202 and conti-
nuves towarcé the south before blending into the current
landscape. This portion of the embankment curves around
the east edge of the reservoir, approximately 3 to 5
feet higher than abutting resicdential properties. The
crest of the east erbankment is 6 feet above the reser-
voir level. The upstreamr face of the east embankment,
&5 well as the north erbkankrent, is grassed without
slope protection and is free of all but small krush

and grass-type vegetation (see Photo No. 1). No
sloughing was observed on either the north or east
embankments. The east erbankment gradually diminishes
to the south, away from Route 202, klending into residen-
tial land previously filled to the elevation of the dam.
Further south along the east boundary, a slight soil
berm redevelops, approximately 1 to 3 feet higher than
the filled land to the east. The dam along this stretch
is heavily covered with small trees and roots, and con=-
sists of crudely mounded earth with no slope protection.
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The westerly shore of the reserveir consists of higher
ground, rising 10 to 20 feet above the reservoir water
level. Nearer FRoute 202 the westerly side of the reser-
vcir is bounded by filled land, approxirately 5 to 6 feet
above current water level. The filled land extends indefi-
B . nitely to the west. ‘e

Along the downstrearm side of the crest of the north emkank- ST

ment is a chain-link fence (see Photo No. 2). There is

no significant grass or brush growth along the downstream

slope. Near the toe were found a row-of stumps and fallen
A trees. Along the crest of the dam are healthy spruce .
‘ trees, approximately 6 to 8 inches in diameter., Generally, ‘

the cam is heavily rooted with sturps and the existing

trees (see Photo No. 11).

The downstrear slcpe of the east embankment is character-
ized by large trees and expcsed roots caused by erosion K

(see Photo No. 12). No evidence of seepage, past or e
Fresent was okserved anywhere along the darm. o

(c) Appurterant Structures

b 1) Principal Outlet. The principal outlet
is a 12-inch gated pipe which is in good .
condition, As this pipe is gated on the e
downstream side only, it acts as a pres-
sure corcduit through the embankment.

- Should this pipe rupture anywhere between B

] the gatehouse and the upstream side of the e
cate valve, uncontrollable pressure flow -
through the erbarkment would exist, there- L
by creating a potential for failure of the R
erbankment. At the time of inspection it e
was observed that this pipe was discharging

flow from the reservoir (see Photos No's.

- 7 and 8). The gate, which is located in
a ranhole on the north side of Route 202 SRR
(see Photo No. 6), is in gool condition o
and well maintained. SRS

L
":z'1
-5

o

A 24-inch overflow from the gatehouse
structure located within the impoundment
pool outlets on the north side of Route 202
adjacent to the remains of a brick manhole o
(see Photos No's. 7 anéd 8). The outlet el
end of this overflow pipe has been reduced
to a 12-inch diarmeter by a repair reportedly °
rade in 1973 by personnel from the Town of
South Fadley VWater Department.
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2) Catehouse. This circular brick masonry o

structure 1is in poor condition at the

b present tire. There is a consideratle
amcunt of ravelling of brick, and open
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joints. Brick masonry up to 10 square feet
has unravelled in the foundation of the struc-
ture (see Photos No's. 1, 2 and 3). There is
evidence of past repairs to the brick masonry.
According to a representative of the South
Hadley Water Department, the four gates within
this structure have not been operable for 20
years. Seepage is flowing through the krick
masonry into the wet well from the surrounding
reservoir. The wood framed roof of this struc-
ture is in fair condition.

The timber footbridge which spans the water-
way between the spillway crest and the gate-
houvse is in poor condition (see Photo No. 1).
This structure is severely distorted and is

prone to excessive deflection and vibrations.

(éd) Reservoir Area. There is some light to moderate com-
mercial and residential development along Route 202 adja-
cent to the dam. There is also a residential area near
the westerly shoreline of the reservoir. The remainder

of the surrounding area is rolling wooded terrain.

(e) Downstream Channel. The 12-inch and 24-inch outlets
pass under Route 202 and discharge into the natural chan-
nel of Leaping Well Brook. Leaping Well Brook flows in a
northwesterly direction into Stony Brook which in turn
flows into the Connecticut River.

EVALUATION

In general the dam and its appurtenant structures are in fair
condition. The rroblem areas noted during the visual inspec-

- tion are listed as follows:

(a) The nonfunctioning gates within the gatehouse, thereby
elirinating upstream control of the cutlets and creating
a pressure conduit situation through the -embankment.

{b) The deterioration of the brick masonry foundation of
the gatehouse, which comprorises the integrity of the
structure.

(c) The poor condition of the pedestrian footbridge, which
jeopardizes the safety of anyone who uses the structure.

(¢) The heavy tree and root growth present along the
upper embankrment 1s considered deleterious cdue to the
destructive action of roots upon the structural earth-
fill.

(e) The minor erosion of the downstream face of the
east embankment, creating a potential for failure of
the embankment if left uncorrected.

These deficiencies must be corrected to assure the continued
performance of the dam. Measures to improve the condition of
the dam are stated in Section 7 of this report.
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SECTION 4
CPERATING AND MAINTENANCE PROCEDURES

4.1 OPERATINC PROCEDURES

(a) General. The water level is checked in the reser-
voir every weekday. Generally, the valve for the 12-
inch outlet is closed. However, when the level in the
impoundment rises to El1 211 (12 inches below the overflow
‘pipe), the valve for the 12-inch outlet is opened until
N the water level drops to E1 210 (24 inches below the

overflow)., The dam is not checked on weekends. No
records of the operation of the dam are kept.

(b) Warning System. There is no established warning
system or erergency preparedness plan in effect for this
structure,

4,2 MAINTENANCE PROCEDURES

(a) General. The grass at the dam site is mowed on a
regular basis. Otherwise, maintenance is performed on an
informal basis only, with no formal maintenance progranm
in effect. Repairs to the discharge end of the 24-inch
outlet were performed as a result of comments from the o
State DPW (see Appendix R). y

)

- () Operating Facilities. The 12-inch outlet control ol
. valve which is housed in a manhole across Route 202 from
the dam, is operated on a regular basis by the South
BEadley Water Department to regulate the water level in
the reservoir and is reported to be in good condition.
Generally, the facilities are operated on an informal
basis and operating procedure should be expanded and

[ | irproved.

4,3 EVALUATION

There are nc regular programs of maintenance cr technical
inspections at the dam. Present operational and maintenance _
procedures are inadequate. There is also no plan for warn- !
ing the people downstream in the event of an emergency at
the dar. Formal operational and maintenance procedures,
technical inspection programs, warning system and emergency
preparedness plans should be established. These programs
should be irplemented as recommended in Section 7.3.
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SECTION 5
HYDRAULIC/HYDROLOGIC

’
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GENERAL

Leaping Well Reservoir Dam is a 480 foot long earthfill
dam with a 1 foot thick brick masonry waterstop 2 feet
below the surface of the upstream slope. The watershed
is 0.27 square miles of rolling terrain with about 30
percent of the drainage area being developed.

Leaping Well Reservoir is an impoundment of the head-
waters of Leaping Well Brook. The outlet structure is

a gatehouse located in the reservoir about 30 feet from
the top of the upstream slope. Normal discharge from
the reservoir is regulated through a 12-inch outlet line.
A 24-inch iron pipe, which serves as a high water over-
flow outlet, flows from the gatehouse under Route 202 to
Leaping Well Brook, its point of discharge. 1In 1973, the
24-inch outlet was reduced to a 12-inch diameter steel
pipe when a repair was made to the collapsed discharge
end of the pipe.

DESIGN DATA
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Hydraulic and hydrologic computations are not available
for the design of the outlet structure and appurtenances.
A design plan for the dam was obtained from the Town of
South Hadley Water Department.

EXPERIENCE DATA

There are no operational records kept for Leaping Well
Reservoir. The only records of the past history of the
dam are the original design plan of 1891 and inspection
reports by the Massachusetts DPW.

TEST FLOOD ANALYSIS

Based on the Corps of Engineers' Guidelines, the recom-
mended test flood range for the size (small) and hazard
(high) is 1/2 Probable Maximum Flood to the full Probable
Maximum Flood (PMF). With a sizable economic loss and

a potential loss of more than a few lives, the Probable
Maximum Flood was adopted as the test flood inflow. The
watershed terrain consists of rolling hills with 1.8 per-
cent of the total drainage area being upstream ponded
water and marshland. For a drainage area of 2 square
miles or less and rolling terrain, the Corps of Engineers'
"Maximum Probable Flood Peak Flow Rates"™ guide curves
indicate that, for the probable maximum flood unit peak
inflow from the watershed is 2150 CSM. Applying this

to the 0.27 square mile drainage area yields a peak

flow of 580 cfs as the test flood inflow.

...................................
........................




The top of the dam is at El 216.0. Analysis of the test
flood routing indicates that a peak outflow of 470 cfs
will occur at a stage of 216.3, resulting in an over-
topping of the dam by 0.3 feet, assuming both outlets
are open. Thus, the outlet works were judged to be
inadequate as they can handle only 3% of the routed
test flood outflow.

DAM FAILURE ANALYSIS

Based on the Corps of Engineers' Guidelines for estima-
ting dam failure hydrographs, and assuming a breach width
of 56 feet, which represents 40 percent of the mid-height
length of 140 feet at a water surface elevation of 216
(top of dam), the dam failure outflow would be 14,400
cfs. This does not include the discharge from the out-
lets. There are two possible modes of failure which
could occur at Leaping Well Dam. The first potential
failure would include only that portion of the dam
embankment above Route 202. The resultant failure
outflow would severely damage Route 202 and cause flow
depths of approximately 2 feet to 4 feet at as many as

7 homes and businesses that were not subject to any

flow (from the dam) prior to failure, thereby creating
the potential for severe economic loss and the possible
loss of more than a few lives. The second possible
failure mocde would encompass the breaching of the total
embankment, including Route 202. For the purposes of

this report, failure of the total embankment was chosen
for the calculation of the failure outflow and dam fail-

"ure flood limits. As a result of this dam failure, a

large portion of Route 202 would receive severe damage.
Also, several nearby houses and small businesses would

be subject to flooding and damage to homes, businesses,
and property would occur downstream. It is estimated

from the USGS sheets downstream of the dam that no damage
to structures would occur at prefailure depths, however,

5 buildings would experience flow depths from 5 to 10

feet following dam failure. 1In addition, Route 116 would
be overtopped by approximately 5 feet. Consegquently, with
the potential loss of more than a few lives and the severe
economic losses associated with the damage to Routes 116
and 202 and the adjacent buildings, the dam is classified
as "high" hazard potential.
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SECTICN 6
EVALUATION OF STRUCTURAL STABRILITY

VISUAL OBSEERVATIONS

Leaping Well Reservoir Dam is in fair condition at the present
tire as revealed by the field inspection of March 5, 1981.
There has been no significant displacement or distress which
would warrant structural stability calculations. Considerakle
ravelling of brick was observed in the masonry foundation of
the gatehouse. Deterioration of the timber footbridge was
also okserved. The other items of concern are the heavy tree
and root growth present in both the north and east erbankment,
rinor erosion of the downstream face of the east embankment,
and the 12-inch pressure conduit through the embankment which
could potentially cause a failure of the erbankment.

DESIGN AND CONSTRUCTION DATA

The dam was designed in 1891 and presumably constructed in the
1890's. A copy of the original design plan and a section
through the north embankment are on record at the South Hadley
Water Departrent. ©Until the mid-1950's the reservoir was vused
for Scuth Hadley's water supply. No records of structural sta-
Fility analysis are available for this dam.

PCST-CCNSTRUCTION CHANGES

There are no records of the post construction changes to the
outlet controls. However, the valve control mechanisms in

the catehouse have been dismantled and are no longer function-
ing. The valves are reportedly in the open position. Also,
the 12-inch outlet pipe is controlled by a regulatory valve
housed in a manhole across the road from the dam. 1In addi-
tion, as part of the 1927 road reconstruction, the roadway
surface and embankment of Route 202 in‘'the vicinity of the

dam were widened by approximately 9 feet, and raised by
aprroximately 7 feet.

SEISMIC STABILITY

The dam is located is Seismic Zone No. 2 and, in accordance
with recormended Phase I guidelines, does not warrant seisric
analysis. :
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7.2

SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

DAM ASSESSMENT

(a) Condition. The Leaping Well Reservoir Dam is in
FAIR condition at the present time. The deteriorated
brick masonry foundation of the gatehouse and the deter-
iorated timber footbridge should be repaired. Upstream
control should be provided for the 12-inch pressure con-
duit through the embankment. There are trees and stumps
on both legs of the dam which should be removed and some
areas of minor erosion on the downstream face of the east
dike which will require some attention.

(b) Adequacy of Information. Available engineering data
is limited to an original plan and cross-section of the dam,
which contain very little detailed information and, there-
fore, adequacy of this dam is based primarily on visual
inspection, past performance history, and sound engineering
judgment.

(c) Urgency. The recommendations and remedial measures
enumerated below should be implemented by the owner within
one year of receipt of this Phase I Inspection Report with
the exception of formulation of an Emergency Action Plan
which should be commenced immediately.

RECOMMENDATIONS

It is recommended that the Owner retain the services of a
qualified Registered Professional Engineer to:

(a) Investigate the condition of the brick masonry
foundation and prepare plans for its restoration,

{b) Prepare plans for providing upstream control
on 12-inch outlet.

(c) Prepare plans for strengthenihg or replacement
of the footbridge.

(d) 1Investigate the size, number, type, discharge
locations, and operational capabilities of the exis-
ting outlets.

(e) Perform a detailed hydrologic/hydraulic investi-
gation to assess further the potential of overtopping
the dam and the need for and the means to increase
project discharge capacity.

(f) Draw specifications for and supervise the removal

of all trees, stumps and roots from the north and east

legs of the embankment and within 15 feet of the down-

stream toe and replacement of any voids thereby created
with engineered fill.

..............
.......
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(g) Design slope protection for the upstream face
of the north and east embankments,

(h) Prepare plans for providing topsoil and seed
and the establishment of protective grass cover on
unprotected areas of the downstream slope of the
north and east embankments.

The Owner should implement the recommendations of the above engi- _f?
neering studies. S

7.3 REMEDIAL MEASURES o

(a) Operation and Maintenance Procedures lﬁg

(1) Establish a formal operational procedure
and maintenance program. The operational
procedure should include provisions for
opening the outlet control valve in anti-
cipation of high rainfall or high dis-
charges.,

(2) Institute a program of annual technical
inspections by a qualified Registered
Professional Engineer.

(3) Develop an "emergency action plan”" that
will include an effective preplanned
warning system, locations of emergency
equipment, materials and manpower,
authorities to contact, and potential
areas that may require evacuation. The
plan should also include around the clock
monitoring of the project during periods
of heavy precipitation. This plan should
be developed immediately upon receipt of
this Phase I Investigation Report.

7.4 ALTERNATIVES

There are no practical alternatives to the above recommendations.
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INSPECTION TEAM CRGANIZATION

‘n Date: March 5, 1981
Project: MA 00586 A
Leaping Well Reservoir o
South Hadley, Massachusetts o
= Weather: Clear, cold '.'H
S INSPECTION TEAM
- Kenneth W. Hodgson, Jr. Cullinan Engineering Co., Inc. (CEC) Team Captain
. Cregcry M. Valiton CEC Hydraulics
i William S. Zoino Goldberg, Zoino & Associates (GZ) Soils .:‘
s Steve Trettel G2 Soils 1
! Andrew Christo Andrew Christo Engineers, Inc (ACE) Structures 3
1 Paul Razgha ACE Structures :
A Carl Razgha ACE Structuvres

Owner was not represented at inspection

- NOTE: CObservecd water surface elevation in reservoir at time of
) inspection = E1 210.0%
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' LFAPINC WELL KRESEFVCIF March 5, 1981
» F,
ot
: CEECKLISTS FOR VISUAL INSEECTION
| '
AFFA EVALUATED BY CONDITICN & REMARKS
UPSTREAM SLCPE
! m Vegetation GZ Grass, roots
C Sloughing or Erosion None
:: .':‘ Fock Slope Protection -

: Riprap Failures None -

P 3
A - Aniral Burrows None T
: CEEST %
0 ;.:_..1
3 . Vegetatvion Grass growth, 6" - 12" trees re:
| | | b
" Slcughing or Ercsion None )
. .‘__-“
>, e
> Surface Cracks None o
[ ey
i l Moverent or Settlement None i‘»Q
: DOWNSTREAM SLOPE QJ
b Vegetation Tree stumps, grass
.' . Slouching or Erosion None

(S Surface Cracks None

.

. .

r Rniral Burrows None

-

f 3

; Movement or Cracking

F‘ ‘- Near Toe None

:& Unusual Erbankrent or

’ Downstream Seepage Nene, water level below

;o erkankrent level at time

P of inspection

Piping or Boils None

: Foundation Drainage

o Features None

Loy .

. Toe Drains G2 None

. “
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LTAPINC WELL RESERVOIR farch 5, 1981
SN MA 00586
‘! l CEECKLISTS FCOR VISUAL INSPECTION ‘
- AREA EVALUATED BY CCNDITION & REMARKS o
CENERAL 3
- h;-‘
‘ ] Lateral Moverent G2 None ':v_'j
- h Vertical 2ligrrment Gooé f:
A Ecrizontal Alignrent Good iﬁ
. . Cendition at Abutrments EW
oo and at Structures Stakle R
Indications of Movement S
: of Structural Iters None - deterioration of -
< foundation krick, control rH
g house -
' Trespassing Fence cut, bent -
3 Instrumentation Systems  GZ None 3ﬁ
- - oo
_I ' OUTLETS -
: - 12-Inch Gate Valve ACE Good operating condition
~
AT Cate Manhole Good condition
N 12-Inch C.I. Pipe
P (Inlet to Wet Well) Cood condition
S CATE HOUSE
D Brick Foundation Extensive tnravelling of
i - brick. Up to 10 square

feet at one location.
Numerous open joints.

. Vood Frarec Eouse
= and Roof Good condition

)

e Timber Footkridge ACE Excessive deflection and
D vibration
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ENCINEERING DATA




€§Zzzu?h°(iz%a’9/23§;;§¢oﬁ&uzbn ana/qumuﬁua&bﬂ
Y partment of Srllle Works

DISTRICT =2 OFFICE
NORTH KiNG STREET. NORTHAMPTON 01060

-

Noverter 1-, 1077

DEPARTWENT OF
cmrTom: mam - Soutk Fadles ENVIRONIENTAL QUALITY ENGINEERING
R N : DIVISIC OF WATERV/AYS

RECEVED NCV 2 21977
Teterred To A ~

'
.

f RSP TS T Y Y

Leaping well Reservoir
Tiar No, 2e3-275-7

re .

Tiermev, F.Z, Repor: beos ‘o

" . .t
PR W PP SR O

. T .
.eer £z 1
Furliec lorvs -
ltree=
assacmicetts (2114
TTTTINN: Ve, John 0, Harnon, Crief R
croireer of szterwars “ivisior '
sz gl K
-
“rcloses iz s la~ “einspectior Ceport for trhe leaping Yell Tes- D
Co - .- P .- N -
ervoir "av 1o, Zet=lT%=7, irn Iouaz» Zedlew, )
—
4
Jery traly yours, J
<
k

TTveTo Y
RN

Letriet X cir,eer

[N

pnddod o o  d

h




F— S Mndh SRS ) - - Tt E e Saeen “ate et i “inCau e Jihed — L T 2 ~ T Y R it R R A e Sl T T .
T T T
.
S
.o
. . R R ek —— - e - DTy ~
Do O3F227I0ON REX(RT - DS AND RESERVCIRS

.

=
2)
L ]

) LOCATION:

(

City/Town___ Sou:r Fadlev . County Eawpsrire . Dam No,_Z--=275-7 ,

S BN

. Name of Dam Leapinc vell Seservoir Tam .
h - Mass. Re:zt,
Topc Sheet No, 2= , OCocrdinezes: X -2+ 290 ;B Rt 700

'y

Dete
Inspected by:_ Zarold T, Stumway , O 2ov, 15, 10977 , Last Inspection 1/25/7¢F .

T v
'

3 e
E O\~ OGNER/S: As of___icw, 1%, 1577
P .

per: Assessors y Reg. of Deeds_ , Prev, Inep, X , Ter, Cortact X .

-
< C Soutr Hazdler Tire “izztriet =0 ;
r 1, “zzer Tert,, 2Q Za~t St,, S0, =zdley, Mess, i

Neace St. = lo. City/-own State Tel. No,

s

L 2. .
- Naze St. « Yo, City/Tovn State Tel, No, j
(W d "
p B R _ : _ ; B
! Naze St. o« lln, City/oovm Stzte Tel, No, K
- .. AN

- L

. ~— CAREZAZR: (if any) e.g. superintendent, plant menager, apnointed by -
absentee owner, arccointed by miti owners, -

N
“e
I PR S
. re 27T 008, !~_
Y - Supt, vater Lect,, 2 Lazx I3 e f la
s -
9
>
L

=3

.
Naze S5t, « .o City, Tows State  Tel. No.

1 \

F' DATA !
. No. of Pictures Taken None .« Sketclhes See descrip=icn of Dam, ?
1 Plans, Where _t+ marms-iye Zount Com—iesioners Qffice, File =48 - See also . -‘
{ ol. *2, Pazes 20% and 202 - Flan filed Sep*., 1, 1597 ]
g

fg, . '
Q DEGRER OF HAZ~FD: (if dam should feil completely)* ' ’

-« C o
r.
. .
b 1. Minor . 2. Serere .
r.
b
. 2. Moderzte X . L, Dicas-urous

T

Comer.its: LooTAx

-

- i .‘1
1 acpezy capztle of cortairing relezsed weters - minor developrent dowrcsiresrn, }
*This rating mey charze az land uzs chanzes (fatur: dzvcelopmernt), B
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@ QUILETS: OUTLET CCMNTRQOLS «ND DRV TN

No. 1 Location and Type: Ir catenouse = 24" diameter C, I, pipe

Contrcls Yes , TYPE: Ga+e valves

Autometie ., Manual X . Operative Yes , No X ,

Corments: Zz=e valv

e
reviflior e

O

No. 2 Location and Type: Fror s;ﬂel forn

Contrcls_Yes , Typ=2:__ Gate vazlves

rger pumphouce-12" diam, ssbestos pive, .

Automstie o+ Manual X . Operative VYes X , No .

Thic "iD° is cornected to a 12" diem, +ake feed pipe frorm
Corrments: »puce

3 Locaticn and Type:

Cortrols s Type:

Automatic . uvanusl . DQrerative Yes , No .

e
S Ww

*3CWT present Yes X, Iz . Clrerzzive Yese ¥, 12 .
Commerts: g2 lac  * zeS T ohame
i
. e e o e . -
2 Urdincai ralZ: Slepe 2. y <€ Vzter at Jaem 20'. .
=

rlateriael: Turf X e Dyyucgh . Treez ¥y . Rockx fill . rasonry .Wood

Sign, Zirs or top edge of elope nexyt 4o rozdway, .

Conditiorn: 1. Good ¥

. 3. Mzjor Repairs_ .
2, Minor Reveirs . 4, Urg:mt Repzirs .

Comzerits:

r.ot avrpear to create a hazard to

o
v~/ DAM DOWNETRI:L FACZ: Sispe

1:1 te highway
2:4 Swam Yigricas e

Y

Material: Turf x . Brasx & Tre:zs . Foex Pill . Masonry . Wood

Other__2: irn: trap rook pevirg o- lower portiar of slopea .

Condition: 1, Good g . 3. lizlor Rerzirs .

2, .Emor Renzirs_ | e 4. Urgent Fepzirs .

M S1
Commentss:_Lesr gpread over slope above 12" .%Aﬂr.._.asb.e:&a._:.m;
B..

P . - t. . . S, T S TP ST R UL IPINOLY SN U Yl S uemrapo ol
e S I Y . S RS B

ior. alon~ toe of slope ard brook tanks - bit. conc. aprof has

PP IS P W




tod Py = ot danvh St el et ek et Mot Sh Bt ATSAE=Ss Miedh s St Mk YA i hihd i -a iy LatC e s A
.:.- -
L T NC CetelTALT
-2 a
e
ma BNERGECY SPILLUAY: Aveilatle o . lNeeded No
Height Abcve Normel Vatel Ft,
Width Ft., Height Ft. Material
Condition: 1. Good . 3. Major Repairs .
. 2. linor Repeirs . 4, Urgert Repairs .
Comments:
-‘
w0, :
. wWaTzR LEVEL AT II1.= OF INSPECTICN: £ t, sbove . Below X .
L= Top Dam v F.L., Prineipasl Spillway .
Other
Normel Freeboard L Ft,
IIT:" NI
—e IR
SUMNAPY CF ZEFICIECIZS NOTTD: }::\{
- Yiror growth ¢f trusk in erevices of egzle- Sy
- Growth (Trees an2 Brush) on Exbenkment -ogse walls, How of fir <rees or top ejee of RN
upstrear slope. Sl
Animal Burrows and Washouts None found . el
| , .
: Damege to Slopes or Top of Dam None found . PN
lracked or Damaged Masonry Cracrc noted in btrick wells of overflow weill beneald gatehous

Evidence of Seepage Minor seepeze at toe of slope, .
“—
N Evidence of Piping None found .
- leaks None found .
-7 Zrasiorn iror erasion of “rook Tarks g+ toe of slope. .
Trash and/or Debris Impeding Flow Yorie found .
Clogged cor Elosked Spillway ore found .
P Other .
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12, o
OVERALL CONDITION: o
10 Safe ‘ . . - .

2. Minor repairs needed v .
3. Conditionally safe - major repairs needed .
. b, Unsafe .
5. Reservoir impoundment nc longer exists (explain) e
Recormend removal from irspection list S
[ = -;;

y ,D REMARXS AND RECOIIENDATIONS: (Fully Explain) L

: Pol., 2 comzulriant 4o +the South Hadler Tire istwiet =,
I' iz Insneczion., Per ir cJo;rell, the 12" diar, 2,7, mioe
zeeamed 1o Te & Z-" diam, Tipe froim <he gaterouse, i now
- verilow 2ipe, -1l eomtrols at The gfzteroucse wet well or
X terentled, wizth <the zate valve irn fully over. position. _he
zter level of <re reservoir is the 12" diam. asbestos pipe

e valves, Or dzr of inspec+ior the asbestos pipe was discharging hal®
~+ bituminous concrete apron has teer installed on the slope above the asbes-
ive ard extends down to ani around the outlet end of the pipe.

POTAY

s noted ir. thec tricx walls of tne overflow well berieatl the gatehouse nzv
ved Tor mary years, per Ir, Melon nell, and do not pose any razard to safety

This reserveir is now completely sepzrzted “ror the wezer system and
' plens are being discussed to lower t*e reservoir level and install an overflow
L type Z.I, and conduit irn future year per ¥r, McDonnell, This dar appears to be

&=

statle and szfe st present time wit- only routine minor maintenance repsirs needed.
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EXECUTIVE OFFICE OF ENVIRO:ZENTAL AFFAIRS
DEPARTMENT OF EXVIROMMENTAL QUALITY F:.GR.
DIVISIOK OF WATERWAYS ’ @

/4 ’ !
ﬂ%h/4£béhv£%%a¢%é%zme/QZ%!

Octoker 19, 1376 ]

Povert lioos, Superintendent O
Vater Dacartmant PE: Inspection Dam $#2-2-275-7 o
39 Lambd Street South Eadley -
Souta Eadley, !Massaciiusetts Leaping Well Reservoir Dam "
A

Dear Sir: . ]
-“‘

On January 28, 1376 , an Engineer from the Hassachusetts 43
Department of Public Works made a visual inspection of the above danm. el
Our records indicate the owner to be So. Hadley Fire District #l. ?}
If this information is incorrect will you please notify this office. o
The inspection was made in accordance with the provisions of ]
Chapter 253 of the ilassachusetts General Laws as amended (Danis-Safety 7
Act). Chapter 706 of the Acts of 1975 transferred the jurisdiction .y
of the so-called "Dams Safety Program" to the Commissioner of the -
Departnent of Environmental Quality Engineering, g
]

The results of the inspection indicate that this dan is safe; a

=y

however the following conditions were noted that require attention:

Erosion on brock banks at toe of dam slope should be corrected. T?
2 close cuaeck shiould be maintained on seepadge conditimns noted ﬁi
around tae 12" diameter asbestos pipe outlet. {1

A
We call these conditions to your attention before theyv become =

serious anc nore expensive to correct, Witih any correspendence please -3
include tihe number of the Dam as indicateu above.

trily 5
]
JOHI ¥, HANWNON, P.E. -

CHILF LUGIWNLEER
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WATER DEPARTMENT - FIRE DISTRICT NO. 1

39 LAMB STREET
. SOUTH HADLEY FALLS, MASS.

November 27, 1974

l! .
J Commonwealth of Massachusetts A aaﬂ‘%@P‘UBL\C gégRKS
- Department of Public Works DLP’Q&;\HY CH\EF'E\?SG\N
e Division of Waterways wriERVA
100 Nashua Street P 1974
Boston, Massachusetts 02114 R[:i\‘ﬂ“ Je b
e
Aftention: Mr. Malcolm E. Graf, Reterred 10 o™
Associate Commissioner Rese?t B30 10 70 e
' FUE comsmmmmemeo™"
L.
Re: Leaping Well Reservoir Dam
Dam #2-8-275-7
. Gentlemen:
- Reference is made to your letter of November 16, 1973 pointing out the

need for certain maintenance and repair work at the above-subject dam.,

A portion of the work has been accomplished to date and during the past

few months we have been in contact with the Highway Division regarding

. information provided our Department by a retired employee who has

: stated that the end of the pipeline through the dam embankment was ex-
tended by Highway Division personnel many years ago. The District
Highway Engineer, Mr. Hoey, has had an investigation made to determine
if there is any record of the extension or alteration of the pipeline through
the dam by State Highway personnel. In a communication dated November

- 15, 1974 Chief Engineer Tierney of the Massachusetts Department of Public

' Works has notified our Board of Water Commissioners that the Mass, DPW

has in no way contributed to the present condition of the overflow pipe at

the dam and, therefore, disclaim all liability for repair to same.

While investigating the possibility of State involvement we did take bids on

the repair of the pipeline. However, because of the season of the year and the
wet conditions at the site, we have been advised by our consulting engineer to
defer the initiation of work on the pipeline at the embankment toe until next
summer,

—

' . Y

'y . S, e e
. . A._‘.',.,'..
NN .

We have complied with a portion of your recommendations in that the end of
- /0 the 24" pipe has been exposed and water overflow from the spillway passes
? ) through the pipe without backing up.
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Ncvember 27, 1974
Page 2

Scme of the vegetatior at the toe of the embankment has been removed.

Tne presence of a cavity in the toe of the embankment just behind the end
wall indicates that there is a break in the overflow pipe in that general
location. We plan to draw down water in storage in the reservoir this
coming summer and then close the drawdown gate to store water and pre-
vent discnarge through the overflow pipe., We will excavate the cavity,
lccate the cdamagzed portion of the pipeline and then determine the repair
rme:nod to be used. It is possible that our investigatiorn will show only a
rincr length of the pipeline needs to be replaced.

Ir. the meantime, should the cavity become larger we will control the
situation by depositing broken stone or gravel into the cavity., Since the
lotation is nearly directly across the street from our storage and operations
facilities, we can monitor conditions at the dam conveniently.

It is respectfully requested that our plan and our schedule as set forth here-
inbeiore be accepted and approved by your Division,

Very truly vours,

V1 e ///'/7,7
S Y R s

‘ /
Robert E. Noos, Supt.
Water Departmment

.
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Movember 15, 1974 [
o S
L Sidaey A. Cressland, Chairmes o]
S Board of Water Cemmissisners S
ﬁ ) 99 Lam) Street o
i Seuth Hadley Falls, Mass. ! Li
S Dear Birs L

Your letter, dated September 36, 1974, to Maleodn K, Gref,

Associate Comumissiensy of Waterways ior the Massachnootts De-
purtment of Public Werks, selative 6o rvepairs v m overfiew

Coplos of your lottar and other correspondence relafiag %o
the sams maiter were made available o M2, F. J. Hoey, District

Highway Enginser at Northampton, s whese district the sudjoct dam
is located. It was requested that M2, Msey ssnduct an investigetion

o ascortaia winat vespeasibility, {f any. the Departnent might heve éi;
wmmmwaummum %
fa your letter. T
A lotter frem Bhe Distriet Mighwey Eagineer, sutiining the N
Teoults of the iavestigation, bas besn received, Amdﬂan— : R
peort Ls enclesed. ¢ =
Having Peviowed Mr, Mooy's Saport and ather avallshle tafer- S
mation velstive to spuljoct matter, §§ 2 my opinien that Ghe Masse- i
eiusotts Department of Pablic Werhs has ta 20 vay sonteibuted to the d

S
q

| AROBERT T, SIERANETY, P, K.
s B3%/he CUIRY ENGINEER
: CG: TGS
: MEC
» FIu
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DISTRICT -2 OFFICE
MORTH KING STREEY. NORTHAMPTON 01060
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October 26, 1974

T

4 SUBJECT: .i-South Hadley
Leapirg Well Reservcir Dam

.Mr. Robert T. Tiermney, P.E. ) SR
Chief Engineer : R
Mass. De-t. Public werks '
100 Neshuz Stireet
Bostorn, .iassachusetts 02114

Al A s e

//K.L' TETION: iir. Sherman Eicelman ::v
4 Deputy vhief Engineer for iaintenznce o

\____ - -
Dear Sir: - . }
Thne matter ¢f the Lezning Well Reservcir Dam nzc Deern referreld <o the .zine
te“_dce Seoticrn in this office for furiner invecsiigztion

1

We nazve reviewed 2.1 of the corresconcence thezi nas been made zvaileble to

us b, tke Jaterways Division, tne Distirict Dam onzid r, ..r. cecrge ..cDcnnell
T - of Tighe & Zond, arc tne Water bepariment Fire D‘ttr ¢t 0. 1 of Soutl nadley.

The District l.ainterance Encineer nas mzce a fielZ inspeciicn and hac & new

eross section anc cetail taxen at tne loczition in questiion.

It is the contention of the Fire Disirict and ..r. .icDonrnell, ithe Town's Con-

sultant, that at soze time irn the past (lir. .clonnell says the 1320'c) the
‘Depariment extendec the existing 24 incn ezsT 1ron ripe with a 24 inen corru-
- gatecd metzl pipe eitner to sucport the rcacdwey e::ar<r=rt or because e had

surplus exczvatiocn to be wasted. Both of tnese statements have been made.

We can finc no recoré of any agreement or easement concerning this matier in
the Dis<trict files and the Town can produce none either. They allege that
this worx was done in accorcance with a verbal agreement between the unxnown
parties invclved.

The sole sucport for the Town's argument is the recollection of 2 retired em-
" ployee. 5Scre tize irn the 1320's is ayparently as accurately as this eveni
i ¢an be dated.

As stated in the reports sut=itted by the Dam Engineer, the 1527 econsiruction
plans show the 24" cast iron ouilet loczted some ct feet from the highwey base-
lipe. There is no indication thatl the then exisiing cticne heacer was in any

' -
. B-10
— - — - b —a——— ——  ——— - - o - - - - -
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October 22, 1974

' SUBJECT: M-South Hadley
- Leaping Well Reservoir Dax

" Mr. Robert T. Tiermey, P.E.

- Page Two

< -
way disturcted nor the slope z{fected by the highway construction. Thers is
no indicztion at presernt of the stone heaier shown on the 1227 plans.

Our recorés do reveal that in 1952 a Permit, #F-7672, was issuea to the Town
of South Zzdley to install a drainage system within the State Highway Layout.
This Permit was issued as a result of negotiations tetween the Town anc this
Deparizent. riginally, a private captrzctor asxed to ccnnect the dr-zinage
from hic developzment tc the Desartment's storz drainage sysiem. Sufficient
capacity was not available to allow this connection. The developer wculd
have been required to consiructt 2 new sysiem within the hignway layouti. At
the request of ite Town, the Department issued a Permit to the Town to ine
stall three manncles and some 55C feet of pipe within tne layout. The plannea
i

0

outfall for s srsteT was in the broox at the cam overiliow r.esder. The De-
partment's cnly interecti in *nis systerm was for that periiorn within ze lzyout.
Tne consTruCtion cuTsice the layout was the concern ant restonsibility of the
. Town. Thne hezzZwall tc be constiructed at itre outfall in the troorx was never
Consiructec 2s £nowWn on tne plans submitied inm 123F, This wazs not, anc still
Ry is not, cf concern T2 tniz Derartment. The 2k incn corruratec sipe referred
. ' to by the Town was not seen by any Department personnel tnat investigzied
this matter.

l! .- Froz our review of the avzilable inforzation, it is our opinicn that trnis De-

’ partment is in nc way responsible for tze condition of ine overfiow crain from
the reservoir.

T arprears tnazt the out-

- -
wllley av Qe aa’'S

- From tre cross secticn taxen during our Investiga: ,
Ny own ant stil_ maintain a 281 .

t
let pipe lengin micnt be cut bacxk 9 feet by the
e slope on the embanc<ment,

'l\
Very truly yours,

S

" pistrict

AﬁC/fm
C-MEG
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A i e
o LOCATION: <
L
City/TownSouth Hadley . County Hampshire . Dam Nc.2-8-275-7 .“’*4
'.‘j‘:
Name of Danm Leaping Well Reservoir Dam . T
Mass, Rect, g
Topo Sheet No._12 B, Coordinastes: N 451,200 » E 311,700 .

. Date r‘i
spected ty:Harold T. Shumway , OnJan.28,1976 . Last Inspection 10/24/73
2 -
o OLER/S: a8 of January 28, 1976 e
.

per: Assessors » Reg. of Deeds y Prev, Insp.x _, Per, Coptact . L
- South Hadley Fire District No. 1 , :
1,_Water Dept., 39 Lamb Street, South Hadlev, Mass. .
ame St. « No. City/Towr State Tel. No. ]
2. ).
ame St. « No. City/Town State Tel, Ne, 2
o
.
— Naze St. « No, City/Tovr. State Tel, No, )
Ry "

ChRRZZAZR: (if 2ny) e,g., superintendent, rla
atseritee owner, erccinted by multd
Mr. Robert Moos,

Supt. Water Dept., 39 Lamb St., South Hadley, Mass.

nt omenager, arpointed bty
i cwners,

Nazxe St., &« No. City/Iown State Tel, No,
DaTh:
o, of Pictures Taken None . Sketches_See description of Dam,
Flans, ‘‘hereAt Hampshire Coun ommissi i =<File $#45 - See
also Vol. 13, Pages 208 and 209 - Plar filed Sept. 1, 1891. 1
L.
/52 ]
~—" DESREE OF EAZARD: (if dam should fail completely)* N
1. Minor . 3. Severe . R
.»;4
2. Dloderate X . 4, Disastrous . !--,‘

Leaping Well brook runs thru a deep ravine with a wide bottom

Corrments: Sufficient to carry the expected flood. Damage would be conf¥ned

to areds where roads cross the ravine or where development is occurrinc
*Tris rating mey charge as land use changes (future development).on ravine floor.




@ CUTLETS: OUTLET CCNTROLS &ND DRAWDGH

Ne. 1 Location end 'Iypegln Gate House =- 24" dia. C.I. pipe. .
CortrclsYeS | TYPE: Gate valves. .

Avtometice . Manual X , Operative Yes s+ No_Unk.

Cormments: See remarks and recommendations. .
Na. 2 Lecetion and Type:from site of former pumphouse - 12" &i '
pipe.

Cortrcls YeS , Type: Gate valves.

automatic . Maruzl X , Operative Yes_X , Nc .
1s pipe is connected to a 12" intake feed pipe from gate

Ccmenfm___ﬁ_____mahﬂnmmho‘lse to former ill_serve as a drawdown
Pipe when necessary.

No, * Location and Type: .

Cortrols_ _ , Type: .
Automatie » enual . Operztive Yes y No .

Corments:

it Crawicwn present Yes X, Mo . C{perztive Yes ) .

Cormernts: See No. 1 above and No, 2. .

- @ D&Y UFSTREA Falk: Slope 2:1 , oeptr “eter at Dax 2qr* .

. jiateriel: Turf X . X3rx=xxxirees_X . Rock fill_ . Masonxy, «Jood .
- Other6"” to 12" dia. fir trees on top edge slope next to hwy.-
Corditior: 1. GoodX . 3, Mzjor Repeirs .

.. Z., Minor Repairs . 4, Urgert Repeirs _ .
Cocments: Embankment well mowed -~ no brush growth evident = Fir trees
do_not appear to create anv hazard at presept time. .«
/5\ 1:1 to highway
—' D DOVNITRZ-L FAZE: Slope2:1 from highway .
Mecerial: Turf X ., Brusk « Irees_ X . Rock Fill_ . Masonry . vood .
C+rer 2% inch trap rock paving on lower portion of slope.
Condition: 1, OGood . 3, liajor Repairs_ -
2. iHner Repeirs X . L, Urgert Repairs .
Cormerts:_Seepage and erosion of toe of embankment noted.
e |
— e e T e
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Talli, 2-8-275-7 -
- - — . . e

EZRGENCY SPILLAY: Aveilatiz No - Necdel__ No. :
Height Abcve Nermel Tfatev Ft. ' _—

W-Srr F~, hediglt *::\‘Q Muzersal

Condition: . Good . 3. M=jcr Repaurs . S

Ceomeiiis: ) . e

LA LEVEL AL T1o: 0 INITICTION _Fi, sbove . Balow _y . ]

rroel rreeznend _4_ 4
. —_ - 1]
— o

Row of fir trees on top edge of up-

ltiwnn tooses and Eooln, cn IntarvmeriStream slope. L

tnizmal Burrows and Watrnouts None found

Cazice tc Slopes or Tor of I~ None found

- - - -

Ul

- Brick manhole has been partially demolished.
Seepage noted around outlet end of 12" dia. asbestos
T-iience of Soz-: p:.pe coning from location of former pumphouse.

~Seokel e Ianzan 1z

viZence ¢f Pimirs None found

Lcars None found

irssncn yes - Embankment erosion taking place at toe downstream slape.
| Treinoavi/or Dowriz Tur:ding Timyes - 12" C.I. pipe blocked by large stone.

.
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- SAUNC._2-8-275-7

1z
~~" CVERALL CONTITION:
lo Safe .
- 2. Minor repeirs needed X . '

3, Conditiorally safe - mejor repairs needed

4, Unsefe .

g, Reservoir impoundment nc longer exists (explain) L

Recormend removal from inspection list .

l/o
Q REMARS AND RECOMMENDATIONS: (Fully Explain)

Conditions of upstream slope and structures appear the same as on last in-
spectior of Oct. 24, 1vy73. Top of dam embankment was well mowed and no brush B
was evident. On the downstream slope several changes were noted. The old pump- .
house has been removed. An asbestcs pipe, 12" diameter, was noted emerging from .
location of former pumphouse. Some seepage flow was noted around outlet end of <

-.thls plpe Directly on top of concrete block where several flows of water were S

"noted in last inspection there is now a 12" dia. C.I. pipe. This pipe is just o
westerly of old brick manhole and was flowing full pipe. However, a large rock ‘

.has been placed in the pipe which is retarding the flow of water. The brick )

.manhole has been partly dismantled and what appears to be a new 12" dia. pipe .
has been installed through the back wall of manhole. This pipe also had a con-
-siderable flow of water in it. The entire embankment slope around and above
.brick marhcle has been paved with 2k" traprock.

The 12" diameter C.I. pipe is in the approx. location where 1891 plans showed

.. a 24" outlet pipe from gate house. There was no evidence of the existence of a '

24" pipe anywhere in the area.

On Feb. 4, 1976, Mr. Robert Moos, Supt. of South Hadley Water Dept., called
our District #2 office and the following information was given by him:

1. The 12" diameter pipe noted in remains of brick manhole is a highway

, storm drain,

(] 2. The 12" diameter asbestos pipe is connected to a 12" pipe feeding frorn

: gate house to former pumphouse;

3. The 12" diameter C.I. pipe is connected to old 24" diameter C.I. pipe and
serves as main overflow conduit for reservoir. Mr. Moos stated that this
arrancement of drains was designed and installation of same supervised by

. ‘Mr. George McDonnell, P.E. and a retired Chief Encineer for Tighe and .

4 Bond Div. of SCI. .

A phone call to Mi:. McDonnell, who is now retired from Tighe & Bond, verified

. mast of Mr. Moos' statements and gave this additional information.

' Mr. McDonneli stated that excavation at toe of slope where outlet of 24" C.I.

' pipe was supposed to be producedé remains of an old C.I. pipe rusted and crushed.
Excavation was made back along this pipe for a distance of 18' to 20' towards

(] gate house to a point where the pipe was whole and sound. At this point the ‘

old pipe, which Mr. McDonnell stated a%§eared to be less than a 24" diameter

]
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" was packed with

- drawn down by the 12" asbestos pipe.
. operating during the exceptionally heavy rains of last Sept. 1975, and con-
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. ~5- DAM NO. 2-£8-275-7

size, was cut and a 12" well casing was wedged into the 0ld pipe. The joint

sealing compounds and the entire joint sealed on the outside
with a concrete collar. The well casing pipe was extended to the top of the
0ld concrete headwall which originally held the larger conduit. The excavation
was refilled with the 2%" trap rock which was noted previously in this report.
Mr. McDonnell stated that while this work was being done the reservoir was

He stated that this asbestoe pipe was

tinued to lower the reservoir level even during this severe storm. Mr.
McDonnell therefore feels that the newly installed 12" diameter well casing
pipe plus the 12" dia. asbestos drain pipe are more than sufficient to handle
any overflow from the reservoir without endangering the embankment. Mr.
McDonnell also stated that the 12" diameter storm drain outlet in old brick

-~ manhole was the outlet for a storm drain system which originates in the drainage

- area upstream of the Leaping Well Reservoir.

:
4

|

\

|

o
,
.

This system removes some runoff
volume which otherwise would add to a storm buildup in the reservoir.

Based on the information from Mr. George McDonnell and the visual field
inspection of Jan. 28, 1976, it appears that most of the repairs have been
made which were indicated as necessary at last inspection of Oct. 24, 1973.

The District recommends that owners be requested to maintain a close check
on seepage conditions noted around 12" diameter asbestos pipe outlet and that

corrective steps be taken by owners to stop erosion occurring on brook banks
at toe of slope of dam.

“HTS/bk
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WATER DEPARTMENT - FIRE DISTRICT NO. 1 ‘
39 LAMB STREET

SOUTH HADLEY FALLS, MASS.

May 15, 1974

Jept Of Fulin ors

Commonwealth of Massachusetts DVISION UF wints e
Department of Public Works - - J
Oifice of the Commissioner -y /\fs“
100 Nashua Street ) . i
Boston, Massachusetts 02114 ASSOUIATE CltdbSeune

-—n. e s

Attention: Mr. Malcolm E. Graf,
Associate Commaissioner

Gentlemen:

Re: Inspection-Dam
#2-8-275-7
South Hadley
Leaping Well Reservoir Dam

This will acknowledge receipt of vour communication regarding conditions
noted at the above-sutiect dam at the time of your inspection last fall.

We have instructed our Consulting Engineer, George H. McDonnell of
Tighe & Bond, to investigate conditions at the toe of the dam and to submit
recommendations with related cost estimates to the undersigned and the
Board of Water Commissioners,

R R i

A copy of the letter from Mr., McDonncll relative to this matter is attached
hereto for your file and information.

As soon as we receive the recommendations from the engineer and arrive
at a schedule for financing and accomplishing necessary repair work we will
notify you of action planned by the Water Department.

Very truly yours,

Poufoi E T roa

Rober bEaRINENT OFPEBLIEISRS.

DEPUTY CHIEF ENGINEER
REM/mm WATERWAYS

Enclosure RECEIVED w2y 2 o
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T'wic SENTERY AND ELECTRICA. ENG NEERING

p INDUSTRIE, WESTES - SOLID WASTES
gHE NeZ3T GeT,ONS REPIRTS PLANS AND SPECIFIZAT.OND
; A SUSIRYV'SIDN OF CONSTRUTTION 47 OPERATION
5801\[’ CONSUITING ENGINEERS

INVIRONVMENTAL SPFCIALIISTS

ASSOC - ATES

MICHAE. R FINA BOWERS AND PEQUOT STREETS
GERESD LmIJRILY HOLYOKE, MASSACHUSETTS 0108
ECweRT & MTE S$-314-00 TEL &1:.833 35

pEnn s e TR May 15, 1974

LABCRATOSY D RECTOR
GAR™ R 5™ 2aNSCHN

Mr. Robert E. Moos, Supt.

Water Department

Fire District #1

Bridge and Lamb Streets

South Hadley, Massachusetts 01075

Dear Sir:

Re: Leaping Well Reservoir Dam

[§19)

Relerence is made to the communication from MNzlcoim E. Graf, Asso-

ciate Commissioner of the Depzrtment of Public Works, Commonwealth

of Massachusetts relative to conditions noted at the above-subject reser-
voir dam at the time of an inspection made on October 24, 1973,

The comments in the communication from Associzte Commissioner Graf
indicate that the outlet pipe through the dam is not visible and apparently
is covered by fill from slope widening. Also, the letter referred to up-
rooted trees.

At your request I made an inspection of the dam, particularly its toe area
and downstreamn embankment slope. As a result of this inspection I ver-
bally recommended that the brook downstream of the dam be profiled for

a distance of about 100', the end of the outlet pipe be uncovered and the cause
of soil settlement at the embankment toe be investigated to determine if a
broken pipe exists under the settled area.

A DIVISION OF SIPPICAN CUNSUITANTS INTERNATIONAL
B-2¢
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sBOND coONSULTING ENGINEERSTage 2

Cn the day of inspection we both observed an up-flow of water in the

bed of the brook at the point where the outlet pipe may be located. Thus,
it is possible that silting of the brook has caused the end of the pipe to be
covered. .

As per our verbal instructions we will make the necessary field investi-
gation and will prepare a letter of recommendation and cost estimate of

the needed work at the toe area and on the downstream.slope of the em-
bankment surface.

Our investigation will begin as soon as field personnel can be assigned
to the work. This will probably be prior to the end of this month.

Very truly yours,

TIGHE & BOND

George H. McDonnell
Chief Engineer
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Rebert Noes, Dwperiztendamt

Sater Depariment

Sowld Badley Fire Diotrict Wo. 1

¥y Lak Street

Sowtd Radle; Falls, Massschusetts 01075

4 'wz 7

Sowth Hadley
laging Wll Reserwoir D

Doxr M. Mooe:

On Ocrobar ¢a, X575 o8 engineer fyem the Nassachusetis Depart~
Bent 0F PR lic works inapeciod Wt Sove ¢:» which {3 ovnd by thse
o Hedlgy Fire District Ne. 9.

The inspection was made in accordatces wiwk Chaprer 25) of the
w”m 48 General laws, as gmanded B Ch ptler 595 of the Acte
[ 34 .

The results of the inspectisn indicste it Fepairs are Beed-
od, The followin; eonditions aotled thit regmire attemtiiom:

ware
1. The entlst 6f the 2k imch cast frem pipe eould Bt Do
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INSFeECTION REPORT - DAMS AND RESERVOIRS

LOCATION:
83 XTown___ South Hadley . County Hampshire . Dam No._2-8-275.7 .
Naze of Dam Learing Well Reservoir Darn .
Mass, Rect,
Topoe Sheet No,_12B ., Coordinates: N__ 451,200 y E___311,700 .

Date
Inspected by: R. C. Salls, P,E. , On Oct. 2k, 1973 ., Last Inspection Oct.1969,

OVIER/S: 4s of  November 1972

per: Assessors X , Reg., of Deeds , Prev, Insp. , Per, Contact X .
South Hadley Fire District No. 1

1, Water D ~* ooy . 01078

Name St. & No, City/Town State Tel. No,
2

Yame 5t, & No, City/Town State Tel, No,
2. —

Name St. & No, City/Town State Tel, No.
CARETA . ER: (if any) e.g. superintendent, plant manager, appointed by

absentee owner, appointed by multi owners,

supt, wzter Department Robert Moos, 33 Lanb Street, South Hadley Falla, Masc, 0107%

Name St. & No, City/Town State Tel, No.

No. of Pictures Taken None . Sketchea See description of Dam.
Flans, Where_ At Hampshire County Commissioners Office - File # 45- See also
Vol. 13, Pages 208 and 209 - Plan filed September 1, 1891.

{5

N

DEGREE OF HAZARD: (if dam should fail completely)*

1 . mor . 3 . Se’Vere *

2. Moderate X . 4, Disastrous .

Comments:__ Leaping Well Brook runs through 2 rather deep ravine with jts bottom
sufficiently wide to earry the expected flood. Damage would be resiricted to a few
#This rating may change as land use changes (future development).

locations where roads cross the ravine or where development is encroaching on to ravine
floor. ' B-24
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T D-2i NO. 2-B-275-7 . }.f_,'.;.
- -2- o
T
. LIRS
E OUTLETS: OUTLET CONTROLS AND DRAWDOWN _®
-9
| No. 1 Location and Type:_ Fror gate house well - 23" C,.I, pipe . K .:
B Controls_Yes , TYPE:___ Gate valves .
-t Automatic . Manusl X ., Operstive Yes , No « Unknown ' I;d.“.‘_;
4" gate open into bottor of gate well and 24" outlet pipe gate R
Commernits:_open - outlet enc pipe at Rte, 202 1927 Reconst, B Sta - R
Rz. 85'. RS
No, 2 location and Type: Water intake pipe from gate house to pump house unused, T
Controls ,» Type: .
Automatic . Manual . Operative Yes , No . .
Comments: Pump house scheduled for removal . ]
. ]
~ No, 3 Location and Type: . N )
Controls , Type: . .
] Automatic . Manual . Operative Yes __ , No__ . RN
. Cormernits: . —. <
L -9
.. Drawdowr. presert Yes X | No . Cperative Yes , No . R
:j. Commerits: Outlet noi found., Wwaler running froxm lower porition of downsirezz slope. -
@ 20'- max. at base R
E 2/ DAM UPSTREAM FACE: Slope 2:1 y Depth Weter at Dam intake well . R .
v taterial: Turf__X . Brush « Trees . Rock fill . Masonry Wood . ]
Otrer . f-.
L
DY
- Condition: 1. Good . 3. Major Repairs . o
2. Minor Repairs X . 4, Urgent Repairs .
RO
Comments:_ Brick masonry water siop exposed ir severel locations., Slope has eroded SIS
anZ slumped over years, but appears to have stabilized.
L ]
RO
' B, 1:1 to highway LT
~’ DAM DOWNSTREAM FACE: Slope_2:1 fror highway .
; T
[ Material: Turf X ., Brush & Trees_X . Rock Fill « Masonry « Wood . .4
RIS
Other Rubbish, weeds and stumps froz faller. trees on slope below highway. <)
s : ._4
Condition: 1, Good . 3, Major Repairs_ X . t.Zi
R
2. Minor Repairs . 4, Urgent Repairs . ’ .'
. Gully near toe of sIope - unarle to locate outlet engwgg" drair pige. wWeier - T ..q
Corments ; f1owing out from slope gYsE concrete block. Row of " spruce at top of s i
CenDar KTe;c S10D8s . O




DaM NO, 2-5-275-7

-3 -

BMERGENCY SPILIWAY: Availabtle_ No , Needed No _ If 24" pipe end is uncovered so it

will flow free.
Height Above Normal Water .,

| Condition: 1. Goocd . 3. Major Repairs .

2., Minor Repairs . 4, Urgent Repairs .

Comments:

@)
@ WATER LEVEL AT TLiE OF INSFECTION: 4

Ft, above . Below X .
Top Dam X F.L. Principal Spillway .
_ Other Note: Opening cut in wall of well house so water level is maintained
1 ft. below o:“;Tg nal elevailon.
Normzl Freeboara L Ft,
11,
SUMMARY OF DEFICIENCIES NOTED:
Yes - row 6 - 8" spruces at top of
B Growth (Trees and Brush) on Enbanhnent_j_g_‘gw P .
‘- Yes - irn slope of highway froco top concrete block
Animal Burrows and Washouts &t toe - upslope 10 - 12 ft, .
Y - S ] i ?
Damage to Slopes or Top of Dam es - See above élso slope pitted where .

' Cracked or Damaged Masonry None noted - but brick masonry water stop exposed .
. Yes - Water is running out of embankment and over concrete -

Bvidence of Seepage block at toe, Source uncertain .

N Evidence of Piping Yes - See above .
~ Leaks Yes - See above .
Erosion Yes - See weashoutls above | .

'I‘r#sh and/or Debris Impeding Flow_No tresk at inlet well .

Yes - Outlet end of 24" drain pipe eviderntly eovered

Clogged or Blocked Spillway_bv fill frox widering of slope .

Other .

B-26
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recently painted and the exmbarkment's top anc upstream slope mowed. There is a
row of €" to &" spruces along the top of slope just inside a 6 foot chain link
fer.ce on the top of slope. 4~ row of spruce ox the highway side of the fence hes
beern recen=lycuwt in connectior witn the current reconstruction of Route 20z by
the Mass, Department of Public Works.

Tne 0ld dar embankment appears sitable and the grade of the top is level. The slope
has slurped and eroded so that the width of the top is about 9 feet and in some S
areas the slopes are quite irregular. In one place the brick masonry water siop
is exposed.

P AP

>
. .'1
R ’ . .
- DAX; NC. 2-E-275~7
. - 4
,
OVERALL CONDITION:
-_ 1, Safe . . 4
2. Vinor repairs needed . T
i. A . -i': :
. 3. Conditionally safe - major repairs needed X . T
! 4, Unsafe . : l .
b S
; . 5., Reservoir impoundment no longer exists (explain) T
E Kecommend removal from inspection list . L
' el
1
]
. 7N
' 13,
a4 — -r - -~ 2
4 REMARS AND RECOMMEITDATIONS: (Fully Explain)
! l Trigs old reservoir nas rot beer used as a water supply for about 1lE vears and an
: spernirs hzes beern mate ir the <ot of The in<ere well so thet the weter level is
S asout one foct below what was previously mainiained. The gate to the 24" C.I.
F . drziv. pipe is opened and a 4 inch valve allowing water to enter the intake well
a is mainitzined oper.. The dam ertankment east of Route 202 is about 5 foot above
' the preseni tor of the embaniment for the highway. The Water Department carries
_. out routine maintenance of the embankment and gate house, The gate house has been
L
[
\
A
J
f
'
]

S
,

.
| WP )

, Tr.e Water Departrmernt Superintendent said that the gates and other equipment in L
the gsaie house are s+ill in operating condition. Also, that the old pwmr house
Just below the da~ ig scheduled for removal. He did not know the exact location J
of the zL" C,I, drzir pipe outlet but said that there was sufficient water flowing - jl
out to keep the reservoir fror overflowing.

! Tre outlet end of the 24" drair pipe was not found during this inspection. At the . B P
) downstrea- toe approximately where the outlet should have been is a manhole built
or. top of a concrete block about 2 fee: high and 13 to 1€ feet long. A short 15"

outle* pipe froz the manhole projects over the brook bed below at the base of the
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Dar No., _ 2=--2735-7 -
- :‘ - ..'
- ~
-
- - A:
concrete block, A 10" concrete pipe enters the manhole from up the slope. 1
Tris is the outlet end of a private storm drainage syster installed under a
State Highwaey permit in 1952, At this time the installer of the storm drainage
systex was supposed to have made provision for the drain pipe. The interior -4
Tr.ere are severa. streams of wazter flowing out of the slope and over ihe cor- f
ere=e tlock which could be water fror the 24" drain pipe buried in the -
w:dered slope. -
. 3
The District recommends that the owner be advised to locate and clear the outlet
end of the 24" drezin. ]
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€ B Submitted by _ R. C. Salls, FL.E. Dar No.  2-8.275.7 .

:.' ) Dete Octover 24, 1973 XO0¥ Towr:  South Hadley o

Name of Dam Leaping Well Reservoir Dam

[ 1. . < limss. Rect.

S Location: Topo Sheet No, __ 12B Coordinates N __ 451,200  E __ 311,700 Y

[

- Provide 8%“ x 11" in clear copy of tope map with location of .-_”_1

' Daz clearly indieated. S

Cn_Leaping Well Brook just sguineast of Granby Re., (Rie. 202) about 7710 .

) mile northeast of Rtve, 23, Ecbankment for Rte., 202 is adjacent and part

& of Zaz embankment.

b

CI =
2. 1

Year built 15C1 - date or plans Yeer/s of subsequent repzirs Unknows
filed with County Comzissioners

- Forzer wazier -
- Purpcse of Zam: Vater Supply susnly Recreational
-
Flood Control Irrization Other piarso-es water <]
supply
-
u, ]
Drainage Area: 0.18 sq. mi. acres. S _
Type: City, Bus. & Ind. Dense Res. Suburban _15 _ Rural,Farm 15 j_:j:
iiood & Serub Land _70__ Slope: Steep Med. Slight _100% . 1
Y
4
=
o . ,
S Normal Ponding Area: 11 Acres; Ave. Depth 6 -8 - 1
::_’ Impoundment: 28.7 millior gals.; 88 acre ft, w
:.'if Silted in: Yes X No Approx. Amount Storage Area 10%
] . ’-J
- 6. ™7
Ne, ancd type of dwellings located adjacent to pond or reservoir
i.e, summer homes ete. 1 residerce adjacent to pond. =
G .4
,. + {
, 7. 2652 main dar }
Dimensions of Der: Length 200'- dike on  Max, Height  26'+ '
: . s:uf "
5 pon Freeboard  3'-2
< Slopes: Upstrean Face 2:1
L Downstrear Face 2:1
.o g1t r
Width aeross Btoyg

. B - 4 N . - K . . . . - .
p._t. A e i e RV .L. \_1.... VIO R R T R S S %
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: ’ Da~ No. S-f-275.7 '
. 8.
. Classification of Dar by Material:
‘ E Earth X Conc, Masonry Stone Masonry ’
Ertankmen Brick masornry
Timber Rockfill Other _ water stop
Bk.
Dam Type: Gravity X Straight X Curved, Arched Other _—
Cverflow Non-overflow *
9.
A. Description of present land usaze downstream of dam: _
85 % rural; 15 ¢ xxtwaxx developed R
. B. Is there & storage area or flood plazin downstream of dar which
couid accommodate the impoundment in the event of a complete
darr fzilure? Yes X No
C. Chrarzcter Downstream Valley: Narrow X tide Developed »
Rural 85 Urban 15 .
10C.
Tdsk tc 1life an? property in evernt c¢f cormplete failure. ®
¥z2. of peeple L -5 .
Ne. of homes L -5
No. of businesses _ Noxe ®
X No. of industries None Type
: Electrical - telephone - ges and wzter - v
9 Na., of utilities 5 Type Ppluc sewer in Route 202 T
; . . o
. Railroads  None »
.f ther dams Sunsex Beacr Complex Dams No. 2-8-275-8 and 2-8-275-8% .
:' Other Possible damage to culvert at Mosier St. and bridge at Route 202
.- over >tony Zrook.
®
1 11, 4
: Attach Sketch of dam to this form showing section and plar on 83" x 11" sheet. -
4 RCE/vk
¥ Attachments -
; Locus Plan '
- Sketches .
L' -
3
L,
}
i 4
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l;:: PLan OF DAM J0F /5L FRoM PROPOSAL PLAMN .
" FILES WITH HAMPSHIRE COMMISSIONERS SEPTI, 189 ji:':,""::“j
~ FILE No. <45 Sge AlLSe VoL 13- P4s. 2084 209 -"".’..j-,f‘
MEasuRer ONT SCALED FRomM PLAN CIRCLED-THUS Sl
I‘I PLANS PR EPARED BY Wru $STRemné Civie D‘HGINE r "f,-']
. ) .
3:-. ' /
-"V ‘ N
3 ':2) Higuway Sourw Hapey To Gransr
e | :
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| \
ovTER SLOPE ]

. é Tor o EMBANKMENT '
B Qz !)
‘-.\' 5 Q‘l

INNER SiLoPF A

ELEVATION R
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) Learing Weil Reservoir Dar #2-8-275-7 L
;ﬁ " South Hadley ;f.*'-
2 ) 'ZE
i 'i Addendur._to Remarks and Recommendations of the Inspectiorn Report dated 10/24/73: iwj
) \ h—
" During ow October 24, 1973 inspection, the outlet end of the 24" C.I. pipe outlet ?:Q
- was not located. Water was running out of the toe of slope around a concrete block Ry
¥’ approximately 94' from the base line for Route 202 and about 64' from the top of e
: slope and edge of the 1927 State Highway Layout. e
|
Or. the concrete tlock a mannole has been built on the outlet enc of a 10" Town storm et
drain with one lezgth of 15" pipe outletting inio the trcok below. The 10" pipe into :;ﬂ
the mantole runs down the slope from a manhole locatec near the top of the slope with- ﬁn?
in the State Highway Layout. The storm drair crosses Route 202 and drains a Town ey
street, "Ridge Road". This drain was installed in the State Highway in 1953 under o

a DPW Permit Nc. FP-7672, dated June, 1953. This 10" storz drain line down the slope ]

is almost all outside the State Highway Layout on the property of Fire District No. 1.
It appezrs tc have been built over the 24" cast iron pipe outlet for the Leaping Well
Reservcir.

The 1927 State Highway Construction Plan shows the end of the 24" outlet pipe located
at Station 37+ and about 85! right of the 1927 base line, or about 55' outside the
Layout, ard its invert is 26.5' below profile grade. It appears that this was the lo-
catior. of the outlet before nighway construction in 1327. Drainage sketches prepared
after ccnsuru-tlon do not show the reservoir outlet pipe and it appears that it was not
disturtei by the construction.

N .-"._i
sl
.

During tne 157‘ rcsurfaciqg project only a shallow fill was placed on the top of the
S.0p€ T7 &.10w conmgTruction of & sidewzlk just inside the Layout. The Layout lire is
Jjust berond the sicewalk ai the tcr ol slope.

It appears that adcitional fill was placed on the slope since the 1927 construction O

covering the existing 24 pipe some time ago. It is evident that if any damage was T
done due to tne unregulated dumping, it was done outside the State Highway Layout. ®

Durring in the gully is still in progress with material encroaching onto *the brook bed R

dowr.strear of the storm drain outlet. : { ‘3
]
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x Dept. Of Public Works . T
| CIVISION OF WATERWAYS D
o IR ! "
Sctodber 29, 1,74
, “ ASSTCIATE C"V".’lSSlOl\'-'R
LUIu. STt =mSouth badley
lLeaping Well Heservoir Dam ¢
i.;
%r. hobert 1. Tieraey, Pete 3
vi.ie! iLngineer :
LJkDS. el le Fublic sorrxs
= 1.0 .asuu. street
Eoston, 4assachusetts 02114 ]
AaL0 10 Lire Lheruan Eidelman S
Deputy vhief Engineer for 'imintenszace IR
. iesar _ir: ' E
N Tue il U7 tae weapioe 8l1 heservoir oau nas been relferred to the iaine :
tenance ~ection in tude office for furtner investisation.
w@ nave reviewed all of tne oorres-oncence that has been made svailable to )
. us b, the waterways vivision, the Uistriet Dam Engineer, Mr, George McDonnell i =
of Tigue & Boand, mnu the water Departrtent Firc Listrict Ho. 1 of South Hadley. | S
The Uistrict seintenance bngineer has made a field inspection and had s mev v oo
orose section and detsil taken at the locstiun in gquestion. oo
It is the oontention of the Fire Diestrict and i, McDonnell, the Town's Con- ; -
sultant, that at some time in the past (Mr. hicLonnell seye the 1920's) the z -9—-«
t- Department extended the existing 2+ 4inch 6ast iron pipe with a 2% fnch eorru- T o
gated metal pipe either t¢ support the roacdway embankment or because we had SR
surplus excavation t0 be wasted. BEcth of t.ese statenents have besa made. E '.:
- We ¢ finc nc precord of 2u rireeent or essexdent concerning thie —etter in NS
B thre District files -and the Towr. can produce none either, They allege that s
this wur: was done in sce-rcance with a wverbal sgreerent between the wixnown . v‘i
parties involved, "_- ’_:' _:f-:
1ae sole suppert for the Town's argunent is the regollection of a Fretired ea- *, 3‘
ployee, Some time in the 1920's is apparently as accurately as this event s
i osn be dsted. - R
As stated in tne reporte sutmitted Uy tie Lam cogineer, tne 1527 eonstruction v -:fjlijlj
plans suow tone 24" cast iron outlet located some ¢ feet froz the highway dase- P
line, .:er: :s no indicatiz:. that the then existing stone header wvas in any :j-}__'-fj
B-36 S
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Uctober 25, 1974

i

SUBJECT: Hebout) Hadley _ . . B
Leaping Well Reservoir Das . ! 3 ]

Mr. Kobert T, Tierusy, P.E. L S
4 4

Page Two % -

P
S
A
PRERIY

wey disturbed nor the slope affected by the highway sonstruction. There is
oo inaigation at present of the stone header shown on the 1327 plans.

W recorus do revesl that in 1953 s Permit, §#P=T7672, wes 1ssued to She Town
of South Lacley to instsll 2 drainage system within the State Highwy layout.
Abis Ferait was issued as a result of negotictions between ths Town and this
Deparicent. Uriginally, a private contirsctor asked 40 oonnect the drainage :
from hie developaent %0 tae Department's etorm drainage system. Sufficient T
sapacity war not eveileble to sllow this eonncotion. The developer would

have been reguired-tc construct a new system within the highway layout. At
the request of the Town, the Depertment issued a Permit to the Town to ine
gtuall toree manholes and sawe &50 feet of pipe within the layout. 7ihe planned
outfall for this systex was in the brook at the dsr overflow Lepder. The De-
partment's only interest in thic 5;ster was for that portion within the layout,
ite constructios cutside tue lseyout wes the concern and respenczitility of the

P NN - -
p v' .
R S

’I:b““.‘“l?"'" R "
T

Fron our review of the availatle inforzation, it ie our opinion thot this De-
partment 48 in no way reepaonsible for the eondition of the overﬂow drain from
the reservoir.

TowLe The Lee::ll tc Le constructeld at thie outfall in the btrookx was never
gone .o.cted st £.0wn 0l U e plans scbritted in 1352, Thic was noit, anc still I
is not, of concern tu thic Uepartaent. The 24 inoh corruistecd pipe referred / _‘
to by the Town wac not seer by any Department personnel that investigated { - 1
this matter. 4 b:
L ®

Froum the oross section takeu during our icvestigation, it apcer:s that the oute-

[
PR
S e
L tea'alila’a aededd

- let pipe length might be cut beok 9 feet by the Town and #till maintain a 241 A

Sy slope on the embaniment. ' y ey
g . 3 Li
X Very truly yours, . - g ~an
) \ - . t ':._ )
g B S
3 } A~ : !- By
2 FRANCIS J. (fuEY, xé b
g + Distriet Highway [Ngineer : -
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TU? WhRERE 27 DICHRAZLLS INTL LEAPING .
WELL BROUK. OUTFLoW TROMTHL 1% ¢
(.‘J-.-LT ADPAKENTLY I'S qu,_q SEI pA./- STRus Ut CD&J'A.IL}!;

— - ) \ '.:n-‘ f X2t AU&
N T P wALS AP'T) Feom INFLW Hwzes s 2t

: CoVFIGARATION
TR abe ThE DPLNINE SN THE BACK UF UNKMLwh. U2o2a%cT
TrE GATE RO U TRE 7 paTuet Flows Fuz Two {AwgsAztz
i . ' r

Actuss RTE, 20T Tu A MANHLLE wWhICH VISIEE I STRJCTCE

Mowsts A /A e - (5€€ PHoTo N0 ) ET
R vasts A JAVE (Tr2s3s T oNGY I REPORTED ThaT
- MANUD . CUNTRLL FUZ DIXEARLE TRuM TWwy VALVE STEMS
- Thi RESLRVUIR ) FE.M TRE MANHDLE EXIET Braj ATy THE
& At 2 FLUNS=D buroi™ AT it ADIR FLOWR. ALL VALVES
f PET PRURTAU Lot AT s ARG TN THE GATE HUWSE
S WELL BROO ADTRENT T THE T, ARE REPORTEDLY
. INOPERARLE. T
:: TU W - ':-_':"3
& « Pu— N A — =
A o I - 3 "

. —— !

t. -0 e w0 rE — TN~ UF BUTH LU B8 -
3 ‘ 1BE.L (SEE PoANS) -
. FUR £ naRI™Yy ) :
- 1 4 T
F: -
' b
- -
- "\
o o
> | CULLINARN ENGINEERING C€O. INC. =
. »~d
“i AUBURN - BOSTON, MASSACHUSETTS )
- CIVIL ENGINEERS — LAND SURVEYORS '
3 R-4J
e
SERAAERE e SN . e e L e ST e o NI
L S AL I AR T A TR SR, BSEAY WAL B AL S ULAY W S oAl TIPS WA WA S SUAP- Sl Be ¥ NLAT VAT Wl Wh- 0 W WP UL-A Whe b - DA LA W oy Y bt A AT WP AT ery F- PRI, P PG AP JIPUE. MUY WE PR S |




ws

T T Y Y RN T
' G . R VR

................

T T N T T T Y N N R W T W W YWY B A e o aee g oo s -
- B - . e ol . - el -l

...........

- g

HI4LHWAY | 4$oUTH HAaD

7L AN

50805 "= 78

MoTZ: TZAZINL MADE SZOM A ZUAN 22TAINED
YoM ThE TowN oF S70ufh UaplzY
WATZE 7ePARTMENT. TUIS Vozs ot
NBLEOARZILY TyPUz463NdT TUE P224ENT
LONFVLBITATION 27 THh% DA,

ISNJdX d IN IS0 TAO0 LV (30000 I

O N P L R . .
e LIRS S, A S N .- -




T AT TN T " '."\T'"-'.'.f.'.".'.""‘:“’.".""."'.".'“' v .

UILHNAY |, 40UTH HADLEY T2 AZANSY

7L AN

4¢ALE "= 78" §ff'{3

x

N ¥ .v .l U.r‘(‘rlwr"“‘"v

IR AR
e e N e

LT
2ia alal

-
N ad
1

-t

i Fe e e,
RN NPT ORERENE
PR S S

P

L FZOM A PLAN OBTAINZD
wr\. oF §4um HamLzY : &
z'.vauf W14 Pogs Not ,
- TyP7z43NT TUE PRESENT
;J\' 27 THz DA, =

0 —

' — : e - L

g ISNJaxd m‘;&zuauu LV 030NUOYHd 34 DO
) e R
L T W W L T
- —talta tatalwi s S I S S A O s N AR IE POME W 0 v P Y




ARt it At a4 - - LA S S S A S A SR g N W W o e ) A diun At 44

eeledl Lalata el L

/10 LZANBY

FRVT IS GNP

N D WARSPAP SAIP SN S M

| SOV

2468 NIOIC  JAM
yol
oUTH HADLEY FALLS WATEZ ol
45771 34 WA, 4TZING VL 2N L2
“TALET 3Y: LULLINAN ZNAINEEZING Zo.  N<

AUAUEN - Po5ToN MASSAL quv2Tls
s — R e e —— et o s e i omme e s+ i e e ‘;;,

ISNJgX A JTIWNHIAQY LV G IDNU0U Y "

[ PC R = o g s W) SO I |

L, . o e e .- B R BRI R ' -
IR, WP T T . 5 P, S AP, M I PP RSP S S H N S e e L LR N e LR



TN NT W T s TR I AN M aA e R AR A e S RN I et R AR Ben ns-n aean g iets Sde B Jun B o o |

N R

LLEVATION

SZaLt 1" = 28

4
A3
e
- ‘-4
- .—l
[t B
3
S

7
g
‘,,
- ‘ ;].-1‘.‘“‘.' '1‘ :‘ "I ‘:‘.
v NIV SRR P

i PZESENT DB wWaY

R A I —

7

74" leoN PIPE 3/4 INZY!

SELTIZN

sehe "= 10"

R S i) B
::7-’.(.-‘!:!'1".|‘ ”

j

NoTe: TeaciNsg MADE FPoy, A PLAN oBTAINED
FTOM THE Towv 0F %0UuTH HaDLEY
WATER JzpacTneNnT T4 nogs (ot
NELESALILY UePRESENT 1uE PYESENT
CONFILULBTION SF TUF DAM.

Y SN

PSPPI SAR T S P P N
|

ISNIdX A LNt IA0Y LV UJONUOIg Y

O
H H

..................
.....................................
.............................................




B alie " ang” aEEF aliC- At o ptas au R gt SRl B S By SSld Moo alls Anll S B SN e S S S S D aierRie e M ah-es AR aas dn e den pe i ea ieth et i At R ]

LEVATIZN

::‘?:'Sm.a " = 20 u

> A e HisH waTER

JAUVAY
[“. 72 77 777
f:!

3/4 INCH THICK
F o A i S A G A A A A ¥ ¥ A A A A A A A A A S

e /TIIN

'5-‘:" g "= 10"

——
.
.
[

Vi AN OPTAUNED

S "7'?'._".;'.."..’.;'.-‘

5 W15 Dogs (ot $epT |84
ST 1UE PRESENT P
42 VAM. TNSET BN
a\ ABUAR
i T 1 L L L T T Y L

-." _- - 4.‘. ...... ( “, 1. A -.N_...._‘_"".-. ('-

Mufh HaLEY SouTe L

‘l';_il L;:l' o




b AR RMARTRR LR R LRY
AR . A L 0 R W S T V.Y
SIONANSAANNNANS AN NN

:-_":v’7/777// VAV AR A AR A A A AN AN NN EEA e e

\\\\\ AAY ANMBARLAAARARBRRARRULREN

Vs e i
Y
%

R
N

27 PILING

$HE

‘'@
3n

|
a FESERNIIE Do

‘. ¥o7

e 50UTH HADLEY FALLS WATEY \IEKS
SEPT |24 W 4TEONG LIVIL ENLINEET

‘ TEALED BY: CUL.UNAN ENLINERTINZ 2 NS
' 2 AUPLRN - Bo5TaN  MASSA L HUSE"T

bt~ - -« ~ - ITNIENF-ENIANHAAOD LY BIONBOUd I —




- A-..r LR UL 2
. 3 A o RN
Lt A -.-3_ N L. ¢

«-. .\ N -q..nqnx -4 T -..- .-. o | S i -.-.- d ¥ M|~N.
“ : o : §
e, \.-s-‘\\&xu',N....,...,- r

' .....-.‘F.>'L

APPENDIX C
PHOTOGRAPHS

PR S,

I

o Wl

o

'™




12" DRAIN PIPE

ROUTE 2 &

| N O

F—— TOP EMBANKMENT ——i

Q \/[DGE OF %”ERY_\ Y '—- ]
N O

b ToY )

] RSO A LR P g g Y SRS N
ey . L R

. [ N PR PRI ' S ]

7,-4
—"I,Y. "'l’l'
4 I3
< "-'.‘-'

A A
"4'1. .l‘

o

h .-

Otk M o
AT AN Yoo
PR Y dooe

SLOPE/\
...\f 7\
1%

LEAPING WELL RESERVC

OF

TOP

A |

PLAN

NO SCALE

bt e
" . for e
l l' S s b 4

'OVERVIEW

e o]

"JSNN"’ F AN M()‘) LV us'muumuu
o B : 5 . :\:*, .‘_./, vy el W e R - . \'.: et ‘_"J'_:."". '\-‘. . '-".'-'. J‘.j." . Tt -’.:-'
Mmg_xuhaMwmumgumeh- o~ \.Lq_ AT ».." A ,c" PP A:f',-. P ‘-.L




T are
N9

AR
'!I
.

I

-~

i
{

.

1O R

LEAPING WELL RESERVOIR

LI C e R S e e et eSS o VS e gAatu et il A A ¢ A At CA RN S A LS el A R A e A A T e

EMBANKMENT —

wOQD
FOOTBRIDGE

GATE HOUSE

TOP OF stope

PLAN

NO 5SCALE

A

o— g—
3SN3dX3 lN‘!WN’H/\OU 1V U3DNQ0H an

®

| .

et am

»
&

¢

PP
PP BV aw,

e




Pala gat aan g v -
& T T T T T T T e e e e e T e T T ey Ty e AT AT TR T AT TR TR RS TREN

FIGURE 2

o .- . . . , _
1 O S T L t e a e e
A e Sataal i [RLI AR S

A i Al

LI Vo e e
1_;’ AP

00D
JOTBRIDGE

-“ATE HOUSE

PR
R
PR 3 e

TOP OF S(OpPE

L

&

DENOTES PHOTO NUMBER AND
DIRECTION IN WHICH PHOTO WAS
TAKEN
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NOTE . PHOTC NO. 4 TAKEN INSIDE
P! GATE HOUSE

x .5 ARMY CORPS OF ENGINEERS
® NEW ENGLAND DIVISION
- WALTHAM | MASSACHUSETTS

- NATIONAL PROGRAM OF INSPECTION .
- OF NON-FED. DAMS :'.j
a PHOTO LOCATION PLAN =

- LEAPING WELL RESERVOIR x
. SOUTH HADLEY , MASS. B

— ~ 1
scCale NO SCALE DATE APRIL , 1981 3
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PHOTO NO. 1
VIEW OF GATE HOUSE AND FOOTBRIDGE -
NOTE DETERIORATION OF BRICK FOUNDATION

PHOTO NO. 2
VIEW OF REAR OF GATE HOUSE -
NOTE OPENING IN BRICK FOUNDATION

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

WALTHAM ,

—Leaping Well Reservoir

NATIONAL PROGRAM Leaping Well Brook

MASSACHUSETTS

CULLINAN ENGINEERING CO,,INC.
CIVIL ENGINEERS
AUBURN —BOSTON, MASSACHUSETTS

OF INSPECTION
OF NON - FED. DAMS

South Hadley, MA

MA 00586
March S, 1981
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E PHOTO NO. 3 L
VIEW OF FRONT OF GATE HOUSE FOUNDATION .7,._;-1

2
PHOTO NO. 4
VIEW OF GATE OPERATORS INSIDE
GATE HOUSE (REPORTEDLY NON-FUNCTIONING)
b
U.S. ARMY CORPS OF ENGINEERS —Leaping Well Reservoir
NEW ENGLAND DIVISION NATIONAL PROGRAM i K
WALTHAM , MASSACHUSETTS eapin ell Dr
OF INSPECTION |_ South Hadley, MA
CULLINAN ENGINEERING CO.INC.
CIVIL ENGINEERS OF NON - FED. DAMS | —MA 00586
P AUBURN -BOSTON, MASSACHUSETTS March 5, 1981
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PHOTO NO. 5 ® :
VIEW FROM LOW POINT IN ROADWAY -
RIGHT OF DAM LOOKING TOWARDS DAM |
o]
>,
»
-
- JRR
2 s ]
4 PHOTO NO. 6 .
g VIEW LOOKING TOWARDS LOW POINT IN i
g ROADWAY FROM OPPOSITE DAM - NOTE :
- MANHOLE CONTAINING VALVE ON 12" o
. OUTLET AT LEFT OF PHOTO -
- U.S. ARMY CORPS OF ENGINEERS Leaping Well Reservoir s
X .
- NEW ENGLAND DIVISION NATIONAL PROGRAM : e
o . WALTHAM , MASSACHUSETTS Leaplng Well Brook -
- OF INSPECTION South Hadley, MA :
S CULLINAN ENGINEERING CO, INC. MA 00586 X
’ CIVIL ENGINEERS OF NON - FED. DAMS
L AUBURN ~BOSTON, MASSACHUSETTS March 5, 1981
< c-4
L' -
kol : e S L S T T e




R R R R LR A s ok NS At et e e R R b She S/ TR AT s e B on it ARt e T st SRS SR AL S LA S A L AT T

Il

. v

> .

v .
.

v PHOTO NO. 7 L
VIEW OF OUTLET - NOTE
DISCHARGE FROM 12" OUTLET

Y

)

PHOTO NO. 8
VIEW OF OUTLET LOOKING
UPSTREAM

T X Y

U.S. ARMY CORPS OF ENGINEERS Leaping Well Reservoir

. NEW ENGLAND DIVISION NATIONAL PROGRAM
vERN WALTHAM , MASSACHUSETTS —Leaping Well Brook

SR OF INSPECTION South Hadley, MA "
b CULLINAN ENGINEERING CO,INC.

IR CIVIL ENGINEERS OF NON - FED. DAMS MA 00386 N
SN AUBURN —BOSTON, MASSACHUSETTS March & 1981 )

L T .. - ..-'-...
VR SUREYNLPIT Wik Wi WO \RIF SRR WL W S ]



T T R e e re—res LA el SR aats ek e CHMN- SvbcAte. AR basg Se 90 b s o Bl 4 Ty

I+ o
b -
ke >

- d:‘

"
:

. - -

- A
L

4
E PHOTO NO. 9 T

VIEW OF WEST RESERVOIR RIM

_
=
i p
~ o
: PHOTO NO. 10
- VIEW OF EAST RESERVOIR RIM
‘ : 4

U-S ARMY QRS SToENGINEERS | UATIONAL PROGRAM | —o2Rind Me.l Reservolr
. N IVISI X
. WALTHAM , MASSACHUSETTS Leaping Well Brook
- OF INSPECTION South Hadley, MA
CULLINAN ENGINEERING CO.,INC.
CIVIL ENGINEERS OF NON - FED. DAMS MA 00586
l‘ AUBURN —BOSTON, MASSACHUSETTS March 5, 1981 _ !

C-6
- - -
. - - - - . - " - - . .- N . T - R LIRS S . P N . - - -
. Sl SRV SR . SR ST IV SV RS SN NG, W S RS WP S PP, P U, U U P Y WP U ¥ ol U Wil W W PR U URT Dy W W G G Uiy SRR YU Py Pug W




AD-A155 741 NHTIONHL PROGRRN FOR INSPECTION OF NON FEDERRL DANS.

- LEAPING WELL RESERVOI. (U) CORPS OF ENGINEERS WALTHRM
MA NEW ENGLAND DI¥Y JUN 8

UNCLASSIFIED F/G 13713

HENEEEEEEEE




B A 2 in N A R AN I Sl e Bl e St g i S P o o 4k P

————
“O
rr-EI!EE[;E

—

—

Erre

3

(13
=
'mlw

o

2 s s | s

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

it
LS

[} .
A

r.

>
P .
[ Y
-_'.-* K ._'_._'-- ',.‘-‘ &\“‘:b‘ o, X

AN AT A AN A N A A

’~.:‘




L ™ oan Vo Aar A=t

ai o ol AR g™ s it oA~ ol i i

______

.................

By L L i P W

PHOTO NO. 11

£ r o
It:
o

l'
e

VIEW OF DOWNSTREAM FACE OF NORTH UPPER B
EMBANKMENT - NOTE STUMPS AND ROOTS Sl
Z-_'If
o
. !» -
o]
o
.lh.'a
- »
L =]
- =
« ]
. -]
|
- PHOTO NO. 12 -
- VIEW OF EROSION AND ROOTS ON DOWNSTREAM o
g FACE OF EAST UPPER EMBANKMENT =
? L
X : ; =
U.S. ARMY CORPS OF ENGINEERS Leaping Well Reservoir T
NEW ENGLAND DIVISION NATIONAL PROGRAM : 3
- WALTHAM , MASSACHUSETTS Leaping Well Brook ]
[ OF INSPECTION South Hadley, MA =3
. CULLINAN ENGINEERING CO.,INC. MA 8 T
2 CIVIL ENGINEERS OF NON - FED. DAMS 00586 ’
1 AUBURN —BOSTON, MASSACHUSETTS March 5, 1981 ‘Ll
3 c-7 ]
. . AT, o Al ._‘ .9
POV SN, ‘;.C - .)-'. > (".l' J-.'_‘ g "1 Ll . N ™ "y » P el N - Y AT P . T N

-- '.P'_ .-'.'~. -lv;

R .
o e a

'
g3

Vv oo .

Fral

‘)




b -t al ™ ol uli~)

T

T -

T

Ea Aot

Lol bl A

o

T T I TTIY

T

T 4 a

T T

T

T

PL Math ol S i i e

FTR TR T T

APPENDIX D

o s
-.«-

A

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

.h

AR ]

E ST SRR A A

N

> QARG WA

St 2

..

«-
> . W
T tateNa aie®

ok

.
-

PN
. - .
2 la®a Vs




Patl A, S g g B gby ~RIL Rt OB ¢ aifhe * alke S S RAaS e Nhi e . e TR

S | LEAPING WEL v I

N, Niwelame -

Ceretety

WATERSHED

.

i OuiC st o i e man o {

' & 2

LEAPING WELL RESERVOIR DAM
SOUTH HADLEY , MASS.
1" = 2083’

CULLINAN ENGINEERING CO.,INC. SPRINGFIELD NORTH, MASS QUADRANGLE 1979

2 s .
K ACS LA




LA S
eljm

"[DAM FAILURE
| FLOOD LIMITS

f i

Tanksee
o e,

.. o Cq\m"y Club

X S /
./ Notre Dashe "\ 4 . ,
Cemeteqy ‘;\ L ¥ { , . Leaping Well |,
) i < g/

P

. f )
water P[4

X ‘ .The Orchards

Loolit S/ VER®, | o

A . SRR ’..
AN Q;':'Q‘JV
Yy \ % A e

Reservoir

\, §%
”I ¢ -0
AN

LEAP NG

WELL RESERVOIR Dam

N\

ﬁ&s‘*‘*

DAM FAILURE FLOOD LIMITS
LEAPING WELL RESERVOIR DAM

SOUTH HADLEY , MASS.
1" = 2083"°

MT.
CULLINAN ENGINEERING CO., INC, SPRINGFIELD NOR

D—2

. PR - ".".*'. MR o,
bl A o T . LR R

. . S e N T
R I T R N N S \.‘“1‘“;_(.._A;‘A‘_;_LMA.AL»A_L»;.._ ¥ ST, WA

\L _\%\g N \\/ . Y
\% {et.
::;,J_ ! / ‘.. N \\\\ :j\

-

) T~

........

......

-------
......




cuent s provect _U-8. Atny COE [Ao - DATE /23 /5 i 0B No. _

SUBJECT: &Mﬁl&zumﬂmwu_um_ By OV crko. ev XMW sweer_ | or I3

Size: storage (ma)= Mo AFr. s Senll

heighe (suact) = 2.5 Fr. ' Saall

Hl\hr&?ﬂhﬁu\ ' l‘ LJ fure wire T ocear WD The Wottr Sur Lce, at The top .e 143
dAn)‘\nll\rA pounﬁ*‘ would h, ““ﬂ\" dueto Dhe ?ro;i,;.‘_\j .
Ree. 202 and sevtrel Lualmsscs and Lon!&

I . SP‘“J‘\'I DCSQA ﬂow—l . ';.j
Wit ] high hagard portstisland & sl du | toe COE “Recommaded _g_{
or T

3

L
ihiacion .
T. Classitication: ,
5
1
3
1

. v v ) X
Guidelines atn. _LMPuuo~ ‘{ Dans” 1adicaies (hat & test :L,,_.J in The

"'t-‘Pro\u“e Ma\dmn-\ ‘00'\ (_PMF) 10 D~t 'ful\ )AF l‘e\M\e i.s A?Fro?ruu .
Dettrni - SDF usk,«i fail PAE duc 1o 'Pn.mu'«\ bia sizable conmic ]
\055 w\* e puso;Ht Iuss Wt omore Than o 404 liua . L

“

AT, da

L3 S

L..; t’&&(}.!déia?"\ . ‘:_‘;. -
Tr‘.\uurq Arc«.: 0.2 51.}‘\{‘45 . Lo
trrein 04 ?—0\\'«'& (‘w» 1A3 pLeTION ol TPTRN - _.!..,1

- From CoE Guide Curet, dor *Masinun Prabable Flovd Peskk Flow Races” N
x MP.F.= 2iI5D¢sm (T $q. i 0 less) i
NS

\= Jo PAE = 0.2 2150 = K80 cgs "L
RO
o Timt w ?(&k ‘LP’ w \)\\(_rb A- (Ato«iwqt atta e 0. 51}. ™. '“':,
T 1 Q: tonell 'r 19.0 . (PAD) Ry
. * el fhpr B30 ¢ R
- Ber Pt goe
Mg4x0.27% 190 . DR
A R
- Tine Base Ty: T, -2
3 ‘ R
‘ S Eyr TR HB e 1S b (6BAmn) "
e
T

L_' ‘;‘::'-
2 CULLINAN ENGINEERING C€O. INC. 5
AUBURN - BOSTON, MASSACHUSETTS s

je CIVIL ENGINEERS — LAND SURVEYORS -® }
b S T T e R R



.l
CRCNT

RN | AR
3

«
NN
‘e
.

'I
s
-

cuent s prouect U.S. Aray COE / Nea- Fadera} Dauns paTE __ Jf23f81  soB NO.

SUBJECT: MM:A%M E valuatipn ov. &MY cuko evddH  sweer 2 or I3
IFL0W HYDROGRAPH

Pcokv IA“M = 5% Jé

ood - - -

HoL+

DIStUARGE (cFs)
4

Tov4

)
L s

'’

IO nar
A BRI A

1od-—-

|

6 190 0 W 4eo 500 »oo ™
TIme (M20)

CULLINAN ENGINEERING CO. INC.
AUBURN - BOSTON, MASSACHUSETTS
CIVIL ENGINEERS — LAND SURVEYORS

R e PRI
S A

LT
.t.' LN I
Aobad ol n & et

B Al

aad

S .0 R . s e A . o T . S -
PSSP ISR SUPE YL ST IR N W Wolt Y0 S5 T VSR TP S S S0 S S0 S SRS SRS U RIS SR St ST N S I CEND PP PV, |



M 2 22 U M At B e i - & i a a R TuA -t a e s Roai san cai v it D SD ae i et cads a sl s iR A i ek haliE A Sl Al SV RN TR

E cuent s prosect _U.$. A'M\u‘ COEJM&E&M_Ms oate ___ 3/31f4| JOB NO.
SUBJECT Lm;.mq\il“‘ Peseryorr A M‘gs-s p-d Eyalmascn sy MVcukp sy TDP  sHeer 3 o I3
-~ .

Y

. n F'WJ Rou’u*a\:
‘ 6toje ﬁ"sck«'&e Duta = 0Ot emtlecs Gt ore 10l metivl coayst o{
a 12" ¢ antlin (3 ated Betucen Dae 1nleT andthe
OUt‘“) WL-'C‘\ (arf)afg,\tl stctmrdm the t‘nho.)
! *mn e upui—i\ inDre im‘( of O Stacture
und any setpagt Dueagh the u.l(s) and 4244
bnthl (SA’\.'. PREIEN 29 uo\ Al ?, ct(q&«.. .I*.ct
L;P(A ) which Afsc\\qr\.lzg the 'm’l'o.) ﬁm a
Yo 2 qu lewd outlee Jocated at ™t \tmx of
The 4att STrectare. The Ptrtintat eluetons
1o bt wscd 1o ‘wtlo? DL Stagt stclnrdc
Cwrye ("W" FLA ad fMJ absm.m\;\ are

o

As f»lloas-. Tav. 17°¢ putler - 138.0 @ o eve
: 5u-.¢wr(,) 1925 g1 suder (Luau.\sj‘é‘./ f;‘.))
- Tav. T47p owtlet = 128.D @ qatt stoaitare
A : 187.S ax putlg (Lubﬁ'\'- Jb0 'c.*) ‘).1rw.n"0
. ' m\t‘t W 4PTL STIaTATL tlt‘D') EL ) o"

H.’$ an (nka«\(d\!fﬂ. = ZH;.D‘ ‘ aJSv\-ALJ, Wit
Sultare 6T StTary ul Ston < ZID.D (m.md
el from ietd oY 1876 puster | 12pimer
u H1% !1. (m\u-\kmut Contyel |
Disck.r&, Lor 1290w QRN LJ Q: JZ-?: T (Owdc.: Connro} | see Hects Py S-v
AT M ncagared st geilar ccw«)
D.'sd\.,y. t.,. 1% inlic qrd'n \4 Laler Connp) Mw‘“i“?\'\ wHECS {Ckkftz'SC.‘w A

v ‘D»'SC\MF:} t»u tabaalimar qii'a b:‘ Q=303 LH"‘ : H‘l‘b.VB‘-l H¥e

ELEV. . Hpo. . H»r‘gn; Bring. Gy Qz-“,n Q‘& Qnm.
AT\ Z_Z.‘LST:-L - - X4 ¢§s - = s W
14} 238 - - 74 - - I
3 M™.5 He. - 1.5 ks = o

- 2y [AXS 2 - N \.S = [} 2

: 4 205 3 - PR ) bo = M

- Ty .S o - 2.0 2.0 - 15

9 M .9 5 k. g g6 weds ey

2L Y . B4 [ [4 8.3 4.0 Ho4uL Hi3

AL 30.5 9

AUBURN - BOSTON, MASSACHUSETTS

3 2.3 10.0 5Th 754y
@ E : CULLINAN ENGINEERING C€O. INC.
CIVIL ENGINEERS — LAND SURVEYORS




T —— T v Ty DR I~ a S i Tt e S S NS Sl Pl et~ S b e Pl i |

-1
I CLIENT/ PROJECT 5. DATE 3318 JOB NO. ‘J
SUBJECT Bv.OMy crkp By PP suger_ Y or 13 i
| | “
.n T — ™
} .
2N 1 ; S — ﬂi
i ! o
e i - STAGE DISHARGLE CURVE o
Qe Y.._AL. - 3 - }{ 4
RN [
‘_‘j T > OULET STRATURE 4 WEIR FLOW 0NER cuaw'\(ne»ri 1
<O wg SR S A
2 L0\ - - 4; _—t
o K OJTLET STRWTURE LUy g . _
) N — | 3
50 10 20w 30w ML 500 BWO  IWO WL KW 00 5
DIscHARGE ((fs) o
[: o
7
Sw:c Suru&e D«m - A.“l\ 02 festrvo A(N(v\m()\ was Us6s Spr-m\q}izu k

MNeorin Qu&o\‘ Volwms COMPu'.Ul ‘55&'\1“‘ Vet
~
Sidts on Dhe feservor,

Vqur gwymg Au. e 36‘1‘000 Sf t j

S Vol @ 2= 369,000 £ (3.5 Ac.Fe )

= Vel-& iz 938 000 ¢ (6.4 AcFe) %
A Vel @ 2137 ) 107,000 of (254 Ac Fe) g

Vol € 21 = | 4ab,000) (339 AeRe
Vol.& 218 % ) 845,000 of (M2 Ac Fe
Vi & 2iv: z'zm.uuo;P (S0.8 A Fe.)

....
-'.'/r.‘
Sl S e
FUPLPAISTRIeS

D e VA& 2 593 000 (593 AR _ B
- - ISTAGE STORAGE CURVE T o
z' ; t . ' I : - —— e — // - :::]
e { SO l' 1 /._ SUDUN "f" e _J
o | - } / S B —
? wi E {34 : ; - " b e e — e e ' ::'
2 S R -:::
2o b v —y o
: T W e B e SO 1080 o ) . TSUo P 4
AcPe. 2340 6442 WS B 34y ! ug.4 5.4 -
o . STORNMGE ((wuoc )
o ACFLY o - - o3
e CULLINAN ENGINEERING C€O. INC. %
. AUBURN - BOSTON, MASSACHUSETTS X
.. CIVIL ENGINEERS — LAND SURVEYORS -
b-¢ )

A

e
Bandast e A

........................................

D TR O R O A
NI NIV PRI IPEN WIS RN B R UE TR I RSP S RIS SR D s o e Lt et s LT - .
. A - e A VN R m BN PRt Lt AN A _®_ % _wm_®.




b 4
.
L

.........

e T e e T e if \' '~>"'"-.~‘.'-"~'-.".-'."‘-u" AN N
...' ., A A L . <, R . q) . » . -~ "‘-"‘""L“-""‘~""‘

et i e s dud il ied e B aed sadi i e R e il A A I s P SR e I S ed gh e aeal bl S SN SR SRR AL B R

cuemrmo.uecr_AL_& COE I Non- FCJ"‘\ Dows DATE 2e3fe JOB NO.

SUBJECT: E voluation

L. rhul?.wt\"\:)'\ tonv.

Peak Lablpa = 580 ‘L = Qp,
Tou\ ‘KA\N\PO«H s |°|-D" (?ro\uMc P“MMud\ 'pruiPc"utioa)
V: SH.T A

e @, : s2ods
H'= 68 fe.e (eh.2wy?)
LV 3T Runll = $T0R,

. - STOR, | _ _33\ .
. Q?t- Q?‘(u- T). 530 (i T«T) = o5 el

e QP < qb g’
b3k.T (el 2iv.3Y)
3..) Rul\vu = KTDZ,'

STOR ¢ STUR,

" u

'.\/

e 5101“6

= 38437 - 3’-,5"
4

Q7 @ (- T22) = 50 (1- 22)= Hub s

@ Q> Hvb s
i b3kt |
V 3" Rw\on = STols
STOR, = 31" = STUR

*. 4Aq PEA OuTELOW = 470 cPs
Eley.® Ziw.3

| CULLINAN ENGINEERING CO. INC.
AUBURN - BOSTON, MASSACHUSETTS
CIVIL ENGINEERS — LAND SURVEYORS

1, - . » . .
CI PP Y I W S S SV, SR P I PG PUC PR VAT U AT I R SO AP &

.
Lo e 20
. YRR}
Lt Y °
PN o
o e
N Fo

ov AMV chko. ey M sHeer S or A3

\)aurslud Accaz N3 Anst
V." SLE 125 30 inkes
3
ol Rundl

''''''''''
.....

!‘ AR
_, e A R
A L A

S TR
at

- - . .
. PN

. e

. P A T
L P

®
£
'. "‘_n

#
i

-, I
, ' .,

o A T A T Y
R R T I
ol T P

'-?.‘"-':'.-'-'nﬂ
g O AP
! et

t.'llrlll




Bl i AP (R SAMCAS Areh st ek gren i~ i Wl Ml A e e S e i S AN b AN i i i e i S i D S S e St S

CLIENT / PROJECT u-S-AM:‘CDE !Uo:\- Federal Dms DATE 3313\ JOB NO.________
sussect: _Leaping Well Restryoir Analusis and Evaluation gy SMV cuko sy T0P __ sneer Lo o I3

o

!
|

. Floud Eom\m: tosT .

- C T T ]
PR\ 4 LN
e S A R R R I
e e dEST LSS
Vi AT TR S I
P % ) 3

The f‘wz\«l ue The SDF indicases Ghat o P"K Mlhod D! 470 t’: ‘ ;‘

will otcar ot wettr 50«'&(!, eltvation 23T This FLpristats UL '1

Mekiman Sxpretesd Water swhue tlivetion as & result of G tionmined { -_-_fi

“Test Floud (Full ?l'\F) 0 indicarts eitrioppim o’ e odam BQ b

0.3%:.t. T

X. Dea Fuitwe AM\As}s: _}
Fiod investigation indicotes Dhat if !«Har'. o’ The upprr emburkarat L

Wire to orenr, stvtral hames «ed buginesses would b dgm.z..l }\1 Tne
tesalun o.n,!l,,) 'Lw.wcr' v aterdane Wit The ﬂu}tic'\'.r\cs lS\ub\u\'l )
b: e Cot ) boweil bt ﬁﬂiv‘"'-]. 'ru PATpULIS 9 ‘\AGi:!is‘ thel Ut At L
aabuncant (induding Brg.202) 'm\s. Since Ot denis amw?pn' by One ’
st 4 lood aad woald ,ihn;uc,;ludx const -houl'«‘ eail WON WLt ot top of dan, ﬁ?
Dam Lu:fk at M.A- Ht'in * ;wa-..t uu'ui obger o \ "

s IDD‘H TR
@ Jection 1900 ﬁ;.! dounstrean 0’ dam 0tm ﬂ$65) "t W v::: 1

Assuae [3rcach Widtn \Q/‘= 407 of Lmﬂw\ at MlJ-Hhs%C i
JOWp = 0MoOR D= 5L & .

- (V! E'(J‘@TD? o? Dan = 2iu.0 '-'_';”-I]
- Dounstreom Elev. = 187.52 (Lield obsetvarion) i
o AR E LRI 12 4
p_. ?t-KF«ﬂmb Outho-) Qp.’ ':'." Vbr&. Vo v !
S 3 .-
- Ot S xsexBraw(zes) e 3esch (62 uACRLY) g:;]
‘  SAY 1M MOD ¢ E;:;ij
;',! —_ IL Dounsvfhx Dom ru;|urc Anclusis ]

Tov

S ke looo?»'.t
S -

_o 10 $= 0.00%°F ¢
. Nn= 0.045
130

- | u
r:f“; : no Ikos‘ yo' s ‘H‘ oS ' \loﬂ

{
'y

P U I .
DO R {0

S e L I
M o PR PR Y]

' ' K

| CULLINAN ENGINEERING €O. INC. =
AUBURN - BOSTON, MASSACHUSETTS R

CIVIL ENGINEERS — LAND SURVEYORS )

.................




reeow
.

O Znd Jhil s Mot Bas e 2

CLIENT ' PROJECT ubS.ArN‘COEjA)aA-Ful{ te | Daas

"

SUBJECT | .5 T

‘ ~

N

r Y E Zaluazioa

E. Do-m;'.r!am Dun F-Al'l.n: AM\EQ“: LY

Eley.

Area

W

Hi“ Raolus

LRt bl i S A Sl Al o el 2t el et

JOB NO.

oaTE __ 3/3i/3i
BY MY chkp BY 3PP sHeeT_7_oF '3

G- LB AR

I g

s o e e,
v _!.] EOR R S Y |
Py Catia’a‘sla.

e 1Isst 1k 0.8% ft. ST
- 178 'Y 2| 2.4 22\
- 180 s r 41 3.00 Y|
J82 M o7 220 1918
1%y 703 19 3.93 5171
i _ | b jo53 ial 5.51 G0
S |28 MTT 03 1.03 1S4
- 150 g5 us b TT,433
s 19t 1441 L 4.9% 30, 387
(¢ © lsy 2179 37 ny Yl o0k
' J Sz —_— . I - ——— ———
L : STAGE DISCHARGE CwRvE
0 L i S
< ) 304 -4- - -
- {/
’ 3 mv T T S S
oo he 1000 Tt o Hows o0 14,000 15,000 2,000
Drscnared (ch)
13 - = ; ' , —
x | — STAGE AREA CuRiE ' L } -
PR e B
113 e —4-
J.l l$° _‘ // e SNy SUURT N SIS SUPUI SR J— -,__L_W__
e ‘ -— — - jﬂ _4| - - -4 - % _._.__,T
Pb ;o jov 2ov 300 1;0 Sov (:ob '):m %‘oo q‘ob 1000 u‘uo lioo (1 19
AREA (1)
CULLIRAN ENGINEERING C€0. INC.
AUBURN - BOSTON, MASSACHUSETTS
CiviL ENG;NEERS — LAND SURVEYORS
D-

P D R R

R A0 '

IR R
RPN ratalal ek

0 4./ *

P I
DO TR
AT L I
NP R W W WY




r CLIENT /
SUBJECT

”

A TRt e e e R R e e e At e S SR b e Fel st st b Al st fus Job set tol el fef Al Tal tah Al ol ol R R e Sl I AR B Ttk T

prosect U3, A CUElA)W\ Fedeel Dans  oare ~ 33181 o5 no
Lta,gJW(“Qwem. A'\«l-uib.nok Esoluay zn ev &MY cikp By T smeer B or_ 13

I[- Dudf\ﬁtream Du.n .i:a'.l.m, Af\u\.lsts R TLY SN

e a? = 14,400 cfs
= b bt (k1 157.6 £)
\/. \3w1looox“ T BL2ATe. TS R n UK

" Q,, (Te1a) = 0,,.(!-\—;‘—% \H,Huo(l—-‘-?"q-f-3= ]),27%:@

e bp,® 11,2798 s
H,* l\bizﬁ(a tsesz\
V. ® HSSMW.»l qsee. = Cb.5 A Fr.

V. Vi Ve _ 3LT+2W.§

A‘b: S - 3 > ZZ.Q Ac.Ff-.
. Va | - wa\ . H n ef 2
Qp‘ s Qp‘("—s-i) - lH,HO() ()' m’ - “ 5"1 e “.‘OSg

Ve .oo t4er. 2.

@ Sevin 300u v duunstttan o ko\«-\ ( fomt dSbs)n P2 Vo,

v ke ZODQP; M
\ S:0.00 byt
r\’o oS
719)

Eliv. Ara W Hud. Rad. &HVAE%.S"‘
Sb 150 17k, ovsh. 43 ol
157 L g |.5% U1

15% 4s 21 2.4 234

50 b8! 55' FURE1% L1
159 b 23 2.6 35k
Lo 95 25 300 484
NUTE ! I, glevasion fn:uds t?oi)hw “" 2ok l““ﬂ \\_“ z\ \

woll acrpacn ~pua o Iqrs( hn

b .
Acta Nut T o‘ P brec. Lt _3"‘1 137 A ) 844

b3 got Il 2aB 3THY
i bek> 119 3730 Hab4
IS ¥3%  1q0 YA 000 -
bk 1022 2ol 5.09 ayes
VY e 2t Eas 13

CULLINAN ENGINEERING CO. INC
AUBURN - BOSTON, MASSACHUSETTS

CIVIL ENGINEERS — LAND SURVEYORS

e . JC S S L Lt C. “ ot L e i L
- - " L D I DI AR P Y «t . R LT S, .
PR S S0 T P IS S VLR UL T TR VL TP P N P o W S IS, ENN WAl NPT G, WL et (ALY

»'

Y




LM st gy~ e g e Jpiatae i disie e Bt ot e 0 St A Al Wit (A N ta o - A A e A S an b b i B Sal i mat L el aC gl |

B  CUENT/PROUECT U5 Atny COE JNon-Federal Dams  oare Y17, 8§ o8 NO NN
. =~ hf \ = ” :."—:.—fj
SUBJECT L:«pua { vo.r vt tod Evaluazon  ay AMV chko By TR sweer_ 9 or 13 DAY

‘ ﬂ Dwnsttum Dan Fci\ut A’“‘lfa"s Ltoat, :‘_.—

) —— e — RRERR |
s STAGE DISCHARGE CuRvE | | B T el

> | | ! i i 1 e
s = ‘ 1 =
" ﬁ ot — —_ - 4- T
154 L—[; 4 -.T. - —— {'.———-—.._._.— —te - L
: 187 -1 , — - e -
155 . . - S
Sov lwe  Towo B0 WM S0 GO JWD 3000 400 0,000 0% o0 (30 . i:
o DIsenARSE (e ! +) L .
e
: ST —f-— S
- - Sl
- s |— SITAE APea cuave 5
> | —= o
o v - -
isa | f - T
i 155 E——r + : : 9

] T N | L L] L § i -t
50 iw o 3w Hov Sov b 00 2OV q]w u;vo hoo {T0 r

RS peea (sh

Lo

. ert B sy s
: c ks (B lu')t)

V - mo{mr L ZoUW0y = 3T ® 53.0 AcFo. ( <0 Rukis O

- Qp (Tesas) = Qp, (l'— = 1S ("ﬁ: = 225 s

e @& 5 L3y 1414 cﬁs
=kt (ELSIL)
\(sm_o.;_'&_‘gktoou*i;’-o'qb“‘/&ca
Vi ® Yk LA L 80.0 Ac.Fe.
T t A ! . ORI
He 0.t et S
Q? (l-an c “)51"‘ (I' T ) R EYh JS A= "755¢t ' .‘J

la Soa

Py”

CULLINAN ENGINEERING CO. INC.
: AUBURN - BOSTON, MASSACHUSETTS ‘ .
l! CIVIL ENGINEERS — LAND SURVEYORS i :
' ] SN

.....................................

...........................................

St e : '~'-"»"' T S - e R
2 DR, O T R, N PR R . T T e e e e T T e e e e e e R T
amt Ll e teea P QLR PAIIRP SN, R L W I .~ N, S SIS TP, B PN PO SO SOV SO Uil SO UL T N SR S S s..‘s. -A...-‘MMA.‘& SELN SEAPS - -




OISR N S e S A A A S M A S SO AT I - B AN i i goa il A S B (et L B

E cuent; prosect U5, Atm CDE—,[&)M- Fedire] Daas DATE 33t

Br.OM{ chkp Y IDF

JOB NO.
sneeT_10 o 13 -

SUBJECT htoaing Wilt Regtry; - Alu\:}xs ard < valuerioa
~

- .
1~ DO&AS‘U!&M.DO'« Yoriat AMJ35‘5 4TS O

"z 0o nert.
@ SGVL:;A S¥0 t‘-: JFMSVNAJ\ 91 Jun (gun quS) ": o' Vet
.= %00 b

130
$z0.008 hp 3

Elew. Atta W

Hat Rad, @ S¥ar’2s"

|55I

M nh.

I1Ito

Ydo T Y. 4 200
= - YA I LT S 1) oM
10 ' :
o It 235 los 2.2
23 332 1o T L
124 4SS IBS 2.3

Dss
3¢

12s
y4P

|So
{wS

3.9t
H.4S

0.885

32 ks
L{
EN Y

93y
1SS
T3%%.
3413

Y3

AREA (sD)
CULLINAN

CIVIL ENGINEERS — LAND SURVEYORS

..............
-----
__________________
..................

..................................

ENGINEERING C€O. INC.
AUBURN - BOSTON, MASSACHUSETTS

--------

0y i 29% %0 4.99 6123 e
Iz 175 195 §8| %20 o
_ 2
- e 3 : — I AN
STALE DISCHARGE CuRv i o
L — 1 Sy
N ! 1 ] — . S

, . 3 9
‘:‘,"' 4 l“ ‘" - ."'
LT ] ’ : Zj:::::i
.n ; ! -— T' —_—— g - ::”-:“::
! . 1 H l""."hi
18 b———y Y Y 4 : : . o

—_ S0u (000  ZOKO 3000 W00 Loou SOV W00 BDW WO 18OV BEew 7 Ub0 )
: Drscwacee () i
. i e
.'--» S _%_ [ e :

! )
; 1 1 ] e T
£ 1 —— S
-t- R - e —————— j:.i:.:j
S ! ' J ) S
i jj + | 4' P

' S Iso 00 I You L{ ) o0 Yo $oo 10 1000

TR eyt e L
R It A EPE S SLCAT S S BT I
L e Y T

o S Y
.« B "ot
RISV, P PR |




CLIENT / PROJECT M_MA&__E /A)OA-Ftalml '):mg LT JOB NO.

SUBJECT _L_Lsp Welt Reservour & dolues; Mlc»mo BY TDP sreeT_))_of I3

ﬁ, Duwnsttenm D«m Foilare Analasis‘. eon,

e Qp = 71517 c's
W rsk(EL M. £t) , -
v, s hszms* Z“""‘(qssw T 0 AcFe. <T5.0 Runia UK

L Qp ez Op (l--—) 15 (1- 22 )= §2a0 ol

e op z 42906 /s
= <
M,z ookt (B 1280 _2‘

- 5
- V‘ ”_5_:;!3— 23001.‘35¢,o € So S A‘

V,+V, 14 50.
v“b! .t‘ = b zs g s S(’tl AC.F‘-

: Vase Hr 1ok
e Qp.,’ QP, (- ) 150 (i'f_“’q‘) 4519 Js A: Josbe

(“D Secvion 800 ?T. ! Joam.rce.n a’o‘om (gu,\ 4‘565) ;‘-:: ':3‘%::'

1o L: zqoof«.
S < ooy,
N:0.045
iIo
100 06'% 50‘4 zap!
Elev. Arcc\ M H,J.R.J;q Q s L:% AQ%‘SQ
10U 5 Nk. 0% e, zq ¥
107 30 19 1.5% g 1
0% 4s 2 AL IS
109 b0 33 2.b 23%
j1o RS 25 3.00 3t
1) 178 131 .36 Hstk
e 3k 17 /.89 1004
"3 Hq0 2ol cH\ 1340
I';‘ g,q? Z_? 292 Tast
A 12t iu XY (;L by

CULLINAN ENGINEERING C€O. INC.
‘ AUBURN - BOSTON, MASSACHUSETTS
CIVIL ENGINEERS — LAND SURVEYORS

. e AP P PO AT o " s ) '.P ,‘ o
[ - . B N e PO IS SR N . ﬁ
[ NPRAPE AN RS S A W e > ea e e et s e J‘ J‘ X.n_ Fay A_‘LL\L‘{":—‘ AJ \.{A_ ala A."‘L{L"l}"&'rn.'{lm ar l.(t..'.\.'-




]

y.

Rk )

ik 2 Ll b g

Ny e

Ty

T &V

Bamnoan sai giR MR L g

l_

CLIENT J PROJECT JL.LAmj_C_QEJ_MMLELJU‘\I Dams oAt 3Z/31/31 0B NO

SUBJECT L&p%ﬂxﬂmr_AAdjjm Evalustitn gy MY cikp 8vIDP sweer 12 o 3

ﬂ. -Duwf\_stfcuf\ Pun Failure Am\qs-b ' toat.

i) e

| _STALE DISCHARGE CwavE

ny
ny
I

ELEV.

‘0(‘ ——— — e e e e - T e e e o - —~-~J Rt BE ety -4 - - B ————— e
’Uj - 4 Eadalnbs SR , - = »<r~—- . e s e e e ———g A-—-<-—-1r-—~-- ——— e e e ———— ——— .
lvs I

T Y T ~
50L 100 2000 3o  Hooo Soov b0V 000 $000 LT 18,0
pIScHALE (cls)

WY g - e e e e e e ST
STAGE AREA CURVE ;

ws |- 2en 2o 2 E e L :
“3 *4— e ————d e e e
-4 '

W

ELEV.

‘91 e e — 4 B T T B T T IPPN - —_—

w0 ¥y ‘
S'b 700 ?W !!‘7'0 H;v 5(’» o{ao <00 “«00 1900 1 \tvo

AREA (sD

© &, : Hsgachs
=0} det (B NSOE) 7
v = “"""""xzqoox B“gT.o‘ SeT AR ($5 Rudnia OK

L@yl @y, (- 5) = 4589 (1- $82Y: 2

@ z'm J;
e geh (EL03 st)

T
3
V; 30.:‘“5 tﬁooxq”,o L“‘"‘ Ac.Fr.

o Vaws !'%v—‘ . e L 613 Ak

* Qp, (1S ) g1 2= 2asdels He Aokt

CULLINAN ENGINEERING C€O. INC.
AUBURN - BOSTON, MASSACHUSETTS

CIVIL ENGINEERS — LAND SURVEYORS

- P . e e e
' - e e e . B B
\ RO Lt
LI D R et
Cotat 2 & a_* t ;5. A LN L

| “l"".lv‘l .,
‘~ R
R

e e e
RIS R
RO T
L

IUUEE L

.



LA AN G I TR AT A A Bl sl MU Al At A S G A S A A S e Bt g e 0~ 'y g Pl e Al Ui o § B ol g~ i"_'l_.‘.'.."."-I'J'J"".‘-._‘T"
0

;:.'.;:

[T CueNT:pROuECT U-J.ArniCOET/NM'FtiU\l Dems DATE 33131 JOB NO. ~ =

susvect b apon, Woll Restion Anslys s ad Eyelaazon  evBMY oo ey TDP_ suger (3 or |13 jL-;

S :

b 3

I Y. Deocrsttion Dum Foitort Analusist tom | ”1‘

A??rvmmuij 1000?1,- dvenstttam 01‘ The last seainn Lekta, the i

b",‘ (SL,, Brook\ fuas into Ont Cu«hut{wb 20 v e Ohe "mQ;M:\ o

Phk ’aQ(u( ow\.hw vontd be atumnud. No homts o aDer STrnctures -

o ‘ ' ‘hﬁ i"?wn«u At Kaown 10 £2ist IN Dl STrectin, LU iS assuacd &
T Tt T Grreat deps 3 (I N AT R IY approrimaitly

'4 fm.

Am\asis o!‘ﬂw Jo-'\szﬂqv\ impacls dae to dam g..iim, ndicene Dwt
approvinartls § homes and butinesses wodd bt sabiect 1 flooclin:\ I
The tvint o G Tailwt o’ g tarirl tmbunkment. Shoold Bt “pper
b ankmen u\ﬁ fm (B i¢ (0'\&“-"(’\ 1 bt mert "‘“‘Q\ Ks many
48 ) humes and baginesses me ‘Le A“uml "ﬂ\c.gfor(. y The hazard
‘Pou;\ua\ s conti dere w be ]-\4 W.

F'W) dtpﬂ’ﬁ in The dwha\ltmt 3«\.»(( Prio; 1o ’c.'.o" L”ou:»a\
fuilm i Dt Aam art as iollus;

YIT'"”

.t STt

. .

- Vo
[F PRI
I.'l'l;‘i"':

. e
S ntamd

T,
)

n .

: . \ EMBU\
. _Sm_ Pre - Failure | gpij-r\_ _ epln F"”“""“i Feitwe
1§ cts (::"".:ﬂfi::w Flow Vor.es
- ) oM it (B1.n5M) k. (&L 18b.63)
) 3 0.3kt (E11ss38) .t fut (en 1us22)
N 3 0.5 k.= (1. p5.5%) .o fe (E). 1R0.0%)
- Y 0.5 k.t (er10sst)  apht (BLiM.0f) _
RN Exanination 09 ot WS6S Sherts indicace Prat  1n The doanstream -
) :
thanml a0 vlam\g Weald Occur ax ﬁi Pri; dure {ere] but Dwe S s
A M‘J‘:X oy ORPriict bosdpon d sh. w10 k. osioy Pl o
Also | Ree Tk would be ovtrtappul by ikt \ B
Iy A howtd Tht wppAf tmbirkmint M\q o ) T boacs and basinesses on :::3
Tre. 2ot which stre pot N-"-N-u anm Plos rinr'bf\ilwv..um‘( be ' %
& 1nuadatid bi | OPprosimuly, ZtoH ?uc oF warer Jolloding Falwe, :_1
Lo | CULLINAN ENGINEERING CO. INC.
> o AUBURN - BOSTON, MASSACHUSETTS
9 CIVIL ENGINEERS — LAND SURVEYORS
o D-1
:.""'-’""'-F"'f e T e e T e A T e T T e e e e T e T T e et et R R AN -
g e e el e Ry S N B N N AN S T NN ety




2 Eetatatatatutios (ERACMREM O SiRatstosrn s (I MO NS OV, I IIGE s
I LY
., :
i * ]
', “vy
" ’
&
-
I o
pE
. o
'- .,.A-.
I e
. Vo
-. S A.
b z =
. il g
, Q ‘
o o .
), Ll i
: 2z O o]
) H
5 L > e
. B -4
3 (S an mn.u.
-. .leQ C m .--
. Q wu>
_ zZ &L =
X [ - e
. o, 4 R
, o) O N
& H
f ==z S
g =9
' X
{ o e
3 m z ,...q.,
L, o o
: o OIN
! &
, oY
,
-AC.
.- --

b * adad *aah - i aiei sk odhr“ pai st iy

CeteTea t o " e e A w e @
T L D e e e e e
S )

LI T T T M-.Pf-h-&-. §




M aliiCal

ki

R

T

Ak Gb B ar-oh mbi ik e e RS- asest 4

—rev

Tra qo~

T

T

. W &

.

NOT AVAILABLE AT THIS TIME




'_'_-JTJ_J,'V“. SAad s ,_‘ T WYY~ ST ;-P-f.wr_ T W W Y W T Tl 47_"",_"."1*—'!. "I TETECAS

Vo o -.-.nm;,——-“ - e m e e T ’ ‘

"END

FILMED

. o
R PN
cfafataa e

o
o,
1

-
:
)

7-85

-
R

R

i :-j.»*l
AA(‘{A“;'_"

‘

i

-
L

W™
"W.:,r» T "'{'—,._; s.-,\ -.. LS -.,\

‘-

Y] ”'.r .r"a”'f AT i‘utu' e




